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Sohiff 1»attts'* ar« th« eompounftt oontainlng th* asoaethln* 
rrottp ( 0 w N*) and Ac* usually foxstd 1>y th« oondaasatloa of 
a iHTlaary amine with an aotlva oarbonyl oompound. Baasa vhloh 
are ettaottw^ mw a eo^OTdlnatlng lipinde tiKMur a ftmotionaX 
group» uaually -OH aufflQlently naar the site of condenaation 
that a five or six i&eaberea <^elate rlni^ can he fon&ed upon 
reaotlon with a metal ion* Because of the {reat eynthetie 
flexihility of Uchiff base fonaatlOBf many lliando of dlTerse 
structural type have been suooeasfully ayntheaiaed* 
fhe fliflt available rofercmoe on th& oetal ooisplexea 
of the Dohlff-baae® typo is thit of i'^ ttling* *^ ho in 1840 
isolated a dark green oryetalline protluet from tho reaction 
of ouprio acetate* oalio^^ialdehyde a M a<}ueoua e^t^nia* ^ e 
corresijordirs isiionyl and aryl derivatives were ieolatejl in 
1669 by Sehiff *e»^ vho e8tabli4ihr>d the lt2 {lUh) etoiohiostetry* 
In this uork iJoMf f diaooverud the exceodin- ly important 
syi^thetio teoh'^iiue of preparinf •alic:<;laldii&lne oosiplexes by 
the reaction of prefo^^ed aetal i^lioylaldehyde compound 
with prissary arlaets* Buboe^uentlyy Sohiff^ prepiired oomplezee 
obtained from the condensates of urea and aalioylaldehyde* 
Delepine' in 1899 prepared ooDpleie X vith E • sietbyl and bensyl 
by reaotinr vith the metal acetate, salicylaldehyde, prinary 
amine in alcohol, and demonstrated the 2tl (litH) stoichioaMtry* 
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Aft«r » ptriod of rtlmtiv'* inaotlTltyt the syattnfttlo 
•ynth«tio study of iiohiff-baaosooffiploxwms ooameaced by 
BfiffBT and oo-workera in (X931)« Just prior to this dato 
a owrsory oxamlaation had revoaXed that txanaition aotal iona 
formed eoXourad reaction prodiusta with a Tariaty of eubatituted 
aaXioylaXdehyde Sohiff baaae* In X99X ZHahalcy and OoicoX^ 
ieoXatad ^H*«1>i8 (aaXioyXldene) othyXeixe^diamino CYa(XI) 
and I«i(X^} ai^ oorrootXy fonauXated their atruotures aa IX* 
,/\/Hx 
CHO 
N' 
XHO 
In tha pariod X93X«>X942 l*faiffar and hia oo«vork«ra» in 
a new aXaaaio aeriea of £»apera»' '^ produced a prodigiova nuaber 
and vurict> of oompXexea derlTod from Sehiff basie of SaXieyXaXde* 
hyde tmd its aubatitation products IXX« o-^aino-benaaXdehyde XT* 
and pyrroXe«2«aXdehyde V* He studied the probXem of aynthealay 
3ietaX«»exohanj Of Xifand repXaeenentt transamlnatioR» atreo<» 
eheaiatry ind eaterificationt utlXiaing portiouXarXy salieyXaXdi* 
2X Mine deriwative of co^^per (IX)* The oompXeacea of o-'hydroxy'-aaoy 
22 2S 24 
forma can» porphyria '' and bigoaalde ^ have aXso been reriewed* 
The ooapXezes» partleuXarXy these of the saXleyXaXdiraineat 
h&vs been Inttnaively i&v«»tlrat<^d in th9 laat t«n years* A 
rarlety of physle^hemioaX laTeetigntioss of th«8« oo»plex«e has 
•erred to proYi^rt a fairly clear mudGrstmidlnc of their •t«reo«» 
ohealoal atid el'^otronio properties* Indeed» the partiooXar 
advanta^:^ of the l^ aelo oalloylaldiclna XI; and oyatem luia been 
the oonHlderable flexibility of the eynthetio proeedura whiob 
has allowed the preparation of a wide irari«?ty of 0Qai>l©x©8 with 
a cXv^n aetoln whoee properties are often itf^ dii *ly dependent O B 
the dotailod 11 and etruoture* In this iray it hae been pooaibla 
to effect certain eUmo^ohenioal uad oleotronio ohimgeo nhioh 
oan be examined in a ^^aded serisa of oomplexoo tfhose propertiss 
have boon more or los:^ syatemmtioally altered by structural 
•ariationu of the ligand* 
Cuxrentlyf the nost si^nifleant coaplexea of salioylaldiaince 
a.e of the structural types VX and ?XZ in vhloh E» X are the 
substituents at the nitrogen and at the rlni.« ia^ heis B is ths 
bridging group* 
i.&"^ 
VII 
In psaetieally all complexes of interest hydrogen is 
bound to the asonethine carbon at position 7» fhe oumbersome 
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•yttMMtlo noiMna..Atur« of tkmm oompl«aEe9 will b« avoided t 
if» ••«•§ in TI X • ^HMthyly Bi«ii->propylt and ami the oomplex i s 
luuMid M»»(3*B«thyX-!l*ai»proiiiyI~salioyXaldiTvvifKi) ^ill} M^ 
li«?«af««r fraoh epeoiea ar« dttslfnattd aa Hi(I-^ -@f%l}n, In the 
eame way, Xt in VZ2 BBUEjCHg and &»H the complex i s named as S»H* 
bie(aalioylldene) ethylene diamine :^XI) an^ suoh apeolos are 
abbreviated x& a<K»Sal)^, In both oaaea* If ISmUt this irlll i!ot 
be included explloity In ^ e abbrevlate^t formulae • The followint 
abbroviationa are u e^d for BtCH^ OH »en| OBgCHItot P&l o-C^ H t^ phen« 
53,. saltoyliaon. rallcal le O-OgH^ tOE) OH - a«<l the wlloyllden*. 
onino radical C^ U^ H^  (3i:) SB «• Ii»» 
A t!ilrd /,-©nsral atructuro type of oonplos i s ?III. 
VIII 
iiueh oor^plexee usually eon tain Mm jNii(II)» Ou(ZI}» VQ and 
iJO^ t h m 0 QM B • phen* The^ have becin amoh leee thoroughly 
investiiiiated than VI and VXI* The vacai\t ooordlration poaltione 
are taken up by solvent moleeulee andy or by bridging donor 
atome in the bi«auolear cosiplexee* The only eteric constant to 
oorrplex foraation by the simpler liganiti mi, ht occur in VII 
when B is a tvo«earbon bridge such as en or phen. The sise 
of the Metal ion aoooaodated in stable oomplex is not eritioal 
if the ionic radius is in the ran^e 0«55(ye''^) to 0.97 A(Gd^ '*')» 
tlMrt1»3rf p«raitting «li«lfttlon of trl«*fti}d t«travalent iona of 
%h% lovtr trasflitloet 8«rl««» 
CopjMJr (XI) 3ohiff*lHio« eor.pltx •hovs aa intertatingX^r 
Tari«d bebavioor in th« soXid @tate» Th» HHBGtbjfl •alieylaldlGiine 
oo: pleK of Ou(XZ) •ad.ett in three ttodlfioationa of eh«lato 
rif^^ a^ut the metal l»tt otaoke^ one al)Otre the o^fir BO that 
the copper atoiSf 5*3^^ apftrtt form ehaln& ntimlfig throt^ f^ h the 
7.6 oryataX* T&a 0 form hae ohelate rinfs distorted from pXaiBrity 
While the / i^^ti aoritaine diacrio mnito of the eoaples with 
copper froBi one QOlnoiile hoii(}ir>|^  to one of the ox^oen atoias 
ifi It 11 11 
oa the «sth«»r rlnr»'**' She J&n* fCo aM ISB ootj^lexos are a l l 
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l8omorx>houe and the etruoture ot /^ oompound Indioatee tl)@^ t 
It oortaine dlmerlo unite f onaed by the sli^ u^ icg of oxygen atoae 
betfreon tlie tvo monomere (Z£>« 
xz 
Tlie iiiekel eoaplexee of INBethyl ealieyleldiaine ie 
parMMfnetie and very eparingly eoluhle in organio eolTente. Jl'?-3i 
6 
fh» iaflu«Boe of iioii-*o0«>ordlimtiiMr solTvata auoh afl b«iu(«at« on 
niokoi eoapXtsos liairo 1i««a obsorv^a ia that a^uaro^plaaar ^  totra* 
liodral or aaaooiatloa pheaoataa eaa ooour irith aaXloylaldiain«» 
dapaadine, oa the typm of aubatituaata pjrastnt. ir«R ttaXioyXaldl-
alna ii aoaplaxaa ara diaaagaatie (atuara-plaaar) ia tha 
•olid atata vtian B • atral^ht oliaia aaJeylt but aolution la 
baaeana mbovo varying A^^e-e® of paranageatiaa* 
CoapXaxaa of Co*'' with aalioylaldialaaa do aot ahow 
OYidanoa for ooafliuratiofiol equilibria ia aolutioa vhatavar 
il«aubatitu«at ia praeaut* 7he ooaplaxaa appear to ba tatrahadral 
ia the aolid atata or In aolt^tion in beneaaa aa avidenoad by 
their aacaetio aoaenta * lying in th^ e ranga 9*>>4«9 fi»M* 
axpaotad for auoh a oo!:ifiguratioa» their large dipolo momenta 
and their apeetra*^ 
$he Oo (III) dariipativea of bidentate aalioylaldiaina 
Uganda ahow aaffioiant atario hiadaranoa bat«e«n crot^ ^^ a attached 
to nitrogen that thm trana type eo^'flfuratioa (X) ie the one 
normally laolated*^^ Ohakravorty haa eonfiraed thia aituation 
in aeveral oaoea by the iagenioua uee of nuelear mafnetio reaonanoe 
meaaarementa and further dipole aoaent data haa ahovn the 
37 generality of the trana iaoaera 
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TlM tiatomimm {III) aotspXox«« ha?* 8p«etr« eonsiatlut 
of on« ir«ll 4«flti«d tend in th« •i«lbl« vgion and a poorly 
dtflnad band in tho naar II«T» fha band near X6CX)0 oa baa 
b«aa ataignvd %Q th6 traseition ^^ ^2m ^^ ^ ^<^«B ^^ 
rapraaant tb« aotabadraX epXittinr paraaat«r XO 6i!^ « fha»a 
vs^ttos plaoa tho Bo}iiff<*baoa 11 WR'S.B betvaen oxnlato tm^ 
ott)yleQadi«a»liie in tba apeotroobaaieal aariaa* '^  fhe aaoozid 
bacid la probably obearved b^^ a l i ' tkvA transition in vian of ita 
^ ( . , «X« . . ana .« not . o » « . ^ .0 ^ . pu« ^ - ^ ^ ^ 
transition. 
Eeduotion of BeMff baaa oomplaxaa elaotroohaisioally 
IS" baa boon inveeti^ ated* Calvin und BailoE meaaared tba 
polarographio balf-^ava pots'ntlala of a i^ ide vuri^ty of 
aubatittttad Cu(IX) oo«^ i»laxa8 of typaa VZ and 7X1 in aqtuaous 
pyridina at a dropping laeroury elaotroda* Oos^lexaa of typa ?Z 
(imallqrly aryl) in genoral ^&r« reluoad in two atapa* l%a 
potantial of ttm f irst timva (•OwOS to • 0«7 V« 'nrana SOI) waa 
atroncly dopondant on ligand atruetora wheraaa tbat of tba 2nd 
waTo («0«52 to •0«54V) vaa aaeantially eonatant and tba aaaa 
aa tbat for tba reduotiot' of frea euproua ion in tba aolvant* 
It vaa aaauaed tbat tbf» rate of diaaoeiation of tba eonplexaa 
vaa Slav oeaparad to tba rata of radtjotion, and tba raduotion 
prooaaaaa ^nr* poatulatad to ba 
OaIi^(py)a • a** > Ca(py)jjj • IST 
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fh« orA»r of inoreatlngly atgntiv* Bt valuta of %ho 
firot w«TO i«o talcon to 1^ th» or4«r of inero«oi»g tliormodynamie 
•tftbiXlty of ttio ooffipXozos in ooXutioa* Tht roduotion of typo 
VIZ ooaploxoD wk& fouad to oooiir in a aixirlo irroirofoiblo 
stop at pota&tialo goaoraXly voro nef ative (B«<»0«5 to 0«7tr) 
tlian thoao of tbo fii'St reduotion aboire* A ruiatod but aiaoh 
loss extoiielvo study of tlie polarggraphio roduotion of 
0o(aryl«>oal)2 oora lesoo In aqueous othyleno glyool rovoaled 
two irrovifiroible wave®.^' Tho mochimlua of tho reduotioa irao 
QOt olarifledf but i t appears plausible fhit tho first reduotioa 
correspond© to Oo(£I}—> Qo{Q) aad tfe© secoi^ to ••OBwI^ to-^ -OHjliHai* 
iQ tbe protofiio solvent* 
'Soao '£GTk I»d t«e» re^jorted on the fjolaron '^fipliie reduotioa 
of Johiff bases* One of tlao earlier reriorts by Suicaii* itidioated 
tliat tlie r(je9uotio;i of asomettiiiie r^oup gives a slneX^ wave* In 
theee reports i t imis realised that the polarofraas were 
oomplioated by the hydrolysis of Sehiff^bases* The interest in 
the poiaro^^phio study vas fUj^ ther aooeatuated because of the 
ut i l i ty of the polaroipraphio oethod for studyin4s the rate of 
hydrolysis trhioh was eatalyset^ by hydro ^ en and hydroxy ions* 
for exsaple ifelkonian et al*^ eaauBined t^e hydrolysis of 
Iii>beasilidine aniline and Peselie et a l * ^ hiaetically studisd 
the Sohiff bases of aniline (or toluidine) with pyrrele*2-«ldehyde* 
In these and other related etudies reported in literature the 
asoaethine group got reduBed at potential aore positive than 
the sorrespondinc parent sarbonyl oompounds* fhe polarographie 
•harasterisation of Sahiff bases has been ussd for the detemina-
tion of various parent ketones lilce aoetonot eyelohexenone 
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••0»^^»*^** two stttdl«» ©B •ii'htt^  ttttntt •fftot la A«u«otui 
•ttlumol aolv^nt «r« aT*i3Abl««^ ^' Both V«hftrm anA ]teltri«irm 
•t ml* 2mir« usdd iMnsoIa&i^llne as their rttfrtno* oompouni* 
R«o«ntXy Oteitrltmi mud oo-irorlc«rfl^ ^ havt »iigdctsttd that th« 
•all«yl and p«»]ijrdro3i]^  bvasalanlXinoa apparently hava (^uinoldal 
atraotura and hava propoaad a raduotlon aohaiia* It appaara 
tliat tha-0£r €proup and ita poaltion in tha ring ara abla ta 
appraoiabXy atfaot tha polarograpby af Behiff«>bmaaa« 
fhara ara a Xarga ntuibdr of »«taXXo«protaina and othar 
sataX eotiiplexaa of biologioal inportanoa oompounda* vhaaa 
atruetura and propartlaa ar9 oaoii laaa oosplataly undaratood* 
Ona of tha aeet fruitfttl approaeh to underatandiniT tha atruotura 
and propartiaa af auoh oomplioatad eubetanoaa la through a 
thorouiPH knovXadga of tha atruotura and propartiaa of aiapXar 
and paaaihXa raXatad cuhatanoae* 
Iron tha Xltaratura providtd on tha 3ahlff«>haaaa It la 
ohvloua that aahlff«haaaa darivad frea aaXloylaXdaharda» raXatad 
aXdahyda and asineaolda hava raoalvad ooaparatlTaXir XlttXa 
attantlont Inaplta of thalr apparant uaafuXaaaa aa a aimpXar 
US 
•odaXa for tha aoapXloatad p^rldoxaX aalnoaeld ayatana. 
In Tlav af tha vwraatlXlty of tha poXarographlo aathod* 
Its gvaat praelaanaaa and tha uaafuX InfarMatlon vhlah It eaa 
proTlda on tha natura of tha dapoXarlaar from tha maihanlam of 
tha aXaatroda raaatlon* It wma thought vorthwhlXa to oarry out 
•amprahaaalTa poXaroiprmphla atudlat aa tha Sahlff *a bmaaa mad 
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tlwir avtaX oo«ii>X«x«ii» Xt was f«l t that bftsio stuiAlns in tM0 
fifiXd la addition to rationaXialrg th« oh«aiatry of i^ohiff *• 
lNifi«i may have th«lr appXied ittfortano* in u&d«r«ta»dlng th« 
pharaoeoXogieaX iMha^ rious* of oots^euids as^oious to vltaaia B^  
and la approoiatln^ th«ir roXo aa lattniodlato in l»loXogieaX 
traatfiainatioa 2*oaotioaa« 
Tbe work desorlbed ia thia thaaio doaXa with tha 
poXarof^raiMo stu^iea oa tha Sehiff-^eea derl-red from aaXioyXaX^ 
dalisrdOf o-vaalXXla with amiao aoida aad thair ooppar oompXazeo* 
Th* aatho'l raoeatXy raportad by Eaiaart and liartaXX waa uaad 
to ayatheaisad tha compoualst vMoli ara Xiatad baXowt 
X SaXioyXaXtlali^da-gXyoiaa (0-0) 
XI @oXie;^ XaXdal>yda«aapartlo aoid(8*A) 
XXZ SoXioyXaXdabyda-gXtttasiio aoid {U^} 
ca-N Cii COOK 
QH m H pa COOK 
or r 
t-ymmtof teliw 9^14 gtr4Tt1lTfff« 
IV a*TaBiXXii}««Xyaiaa (7«»Q) CBK HCHJ^ O^OX: 
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Stuiliea Imirft been oa^  rie<! oiit both in aqtueou^  and rsothanoX 
oedla, Variotis polai*orraphlo iKii^sete. • hav© b«on evaltnted. 
4 erali portion of tfe© tteoia i s d«votod to tli« 
polaro{:3:mi»lty of bensaXdobydooanilli! ooMonsato i» 79^ di03caii«<<mtor 
Blsturo^vl^ cf tint Iii0i3ly iatereotlaf; nator® of th© oompoitiwl 
aM ita ^.^at potentiality for fuuthtr Ktusileo in tba flald of 
l»oMff<*baeo8 polarograpfay* 
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Ifotal ooapl«x«a of Sohiff<»b«a«« w» ft Xl^and hAV l»«»n 
th# subject of iatsmilTO Innroatiefttioii for metBvoX irorkor** 
Thoir bohaviour ia solutloir an4 tho offoot of notal ions on 
their syntbotis^ bnvo boon studiod oxtAnsiTsXjr* Tory T»e*in%l^ 
Oailigaris et al»" roTiovod tho structural sspeot of mstal 
ooaplsxos with aoms tstradsntsts 3ohiff bsess* Costa sad 
had roported ths rsduotioa of ooleoular oxyt^^n in the adduots 
7 
of oobslt*ehftlat38 polarogrsphioally* Bsissrhofsr ot al* had 
applied the polarofiraphio technique to investi^te the effect 
of lifand on the formal redox complex cobalt (llI)<Kiobalt ill) 
and cobalt (£l)<M80balt (l) in cobalt eoaplexee h iri^ tetradentats 
Oohiff«ba@es or dioothyl glyoximate dianions as equatorial 
chelating li^anda and XiOirie baoe as aisial Uganda* 'She;^ also 
observed that eiodele of Titamin B^2 Cix'oup coiaplexes undergo 
a rapid one electron transfer anl B^ve a reversible electrode 
prooesa at the d«ia*e«9 corresponding to the Oo(II)«^o(I} formal 
oxidation states* k study of the conplexes of transition otstal 
ion %ith tric^ello tetradentate ilohiff bases^ has rsTealed that 
they undergo an ill defined irreversible oxidation process* 
Th. i-.l.tiv. .t.Mllty Of C»(II) eoapl.».l° .ith S.hlff.b.». 
derived froB 2«acetyl pyridine or pyridine 2«aldehyde and 
dipeptides eontainir.f fly cine or (}-alanine and or «*-aaiino«> 
isobutyric acid have been detemined polarographioally* 
The present chapter deals vitb the determination of 
kinetic para«eters» composition» stability constant and 
themodynamie parameters of Ou(XZ) conplexee vith Schiff bases 
16 
atrlTftd from •«lleyIal<l«hyd«-glyoiiift (S<»a), •alloylald«h3rd«* 
atpartio aoid (3«A)» •alieyl«ld«)iyd««-gXutaiBi<i (8*6*)» Aold 
e*vanilXln-elyoifie <T*0), o-Tanillin^atpwrtio (T«-A> acid in 
aqL^ aous and non^atuftoue nodla. Iffact of pH on lialf wave 
potantlal In aq,uaoiis aedla hat also been etudled* 
mrt l^^J^ f l^;Cf^«^offi ff9ftlr9?>ar<»<^ ^ ytfcaa* 
11 
Th9 Htyrovsky*XlkOTio aquation ezpraeaoa tha half 
«avo potential (Bi) for tha reduction of a metallio apeoiae 
mtaraa of tha diffusion currant (i^) ar.tl tha currant (i) at 
any other point on tha polarocTaphio vave« oorraapondinr to tha 
potantial (B. ) applied to the naroury dropa* 
fha Talidity of this aquation haa reeeiTed aapla axparittantal 
19 
•erifioation.** 
i^roTidad that tha raduotiona occur raTeraihly» tha B« 
•alua of a ooiaplaxad apaeiaa* HXj> vill have a iiora«»nagatiTa 
Talua than that of tha aiapla epeeiaa MA* Measure of thia 
•hift servea to doteraiae both the coordination niuiber and the 
stability constant of the ooaplex* It can simply be shown that 
the shifty to a first approximation» hj i^oring aetlTlty 
15 
coeffioieata» may be expiressed by the foUovinr relationahip '^  
(l^),-(l^)j, • fi«|5Sl log Pj • JX ^MU log Cjj,.,(2) at 25*0 
17 
in «hl«h (Ij), u d (sp, mr, th. half «ar. potontlia. of th. 
•impl* and eoDpXtattd spAOiesy r^apvotlTvlyy jt is tht 
coordination nuaber of th« oonplvxy pj its stability constant» 
and 0^ the ligaad ooneentvation* 
Half wavG potentials of oomplexed natal ions shift ^ith 
ehanginc aotivitj/ of the cospleainc; ligand in aooojrdanc© with 
^^^ , -^ , • 4 H, 9f95U .... <3> at 25*^ 0 
^^log Ojj « 
Henoe the number of li^andet jt bound in the ooaplex 
1.0 found from a plot of log C^ To. (^L)Q* By the application 
of e^ution (2) the etabilit:; constant can be determinod* 
In this categoryI there are essertially two classes 
of syetnms, vie., (i) taose In which each ooraples species exists 
only mi thin a definite region of li^md concentration i.e. tvo 
or more conpleiteo» with different coordiration numberst are 
preeent separately and (ii) systems which consist of a series 
of complexes in step-equilibrium* i»e*» two or more complexes 
co«Mi2dst» but different species predominate at particular ligand 
concentimtions. 
(i) Occasioiially» a plot of log 0 Ts« (Bt) produces a 
segmented eurTe» indicating the presence of a series of complexes 
whose stability constants and fomnilme may be found from the 
Tarious segments.^^'*^* Such behaviour is showtit ••«•• ia ths 
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ot tli« cmrT«s to be Ottffiol«atIy pronou»o«d for the ealouXation 
of stability oonatamt data» the oonatant* auat differ by ii 
power of tmk or moT9* 
( i i ) For a aystea of eosiplexee in etep««quilibrii23it the 
plot of loi; C^  ^ •^^ ^4^0 ^^ ^  oonti&uoue curve* She firat 
eerieue atteopt to ooneider the full implioations of 0tep<» 
e^itiilihria in the etudy of oosplex fom^tion by the polarographio 
17 
method was siade by BeFord and Huae who obtained the following 
relation between the ohan«i;e in half wave potential and the 
free lifand oonoentration [X] for a reversible aetal depoeition 
^og ^/^rt i •#••«• (4/ 
• • 
• ••^^x] K ^rSi •••• C5) 
Where AB^ - {M^)^ - (fi^),. 
Here. 1„ and I^ are the diffusion - current coretante for eiaple 
and ooAplex »etal ionst reepeetively« the V*e are activity 
coeffieientet the p*e are stability constant 0^ • 1 tor the sere 
complex)» and [Xj is the tT09 llcsnd concentration* 
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If a l l a«a8uremoitt« «r« a»d« at th« omae ionio 8tr«a|rth 
and tha aetlTlty quotiants droppad f 1:^ 01 aqik«(5)» tha fl*B. aida 
nay Va danotad by F^  [XJt i dicatior that i t ia a funotlon of 
fr«« l i ,Bi2d eQim ntr&tleuf and say ba irj?ltt#ii sa 
A n@w function t W^ [1C]» smy than be defined by 
Oimilariy 
(8) 
llpom equation (7) a plot of Fj^  [xJ ?o» [Xj 4vee a o«rv© havine 
a lii:)iting slope ^2 ^ ^ C^3 ** ^ t ^ ^^ ^ ^ intercept of 0«» Suob 
plotii are laada for eaoh function until ail the ooapXex apeoiea 
are accounted fort and for the hiiheat aonpXejE a atraight Xina 
parallax to the concentration axia ia obtained which in^ieatea 
that no other ooapXex apeciea ia present in the ayatea* In the 
orl«l»a Vton B U M " d»intlon, (I^>, .a. «..l,nat.a (Bp. 
to ahov that it waa the haXf wave potenti^ of the aimpXa ion 
vhen ita activity vaa vuiity* The fijrat term in eqn«(5} ia unity» 
it iat ia faoty ^^/^M need abovet i^±)^ refera to the vaXue 
obtained ia a aadiua of the aaae ionic atren th aa that uaed in 
the Beaaureaeata on the ooapXexed cation* the Xigand nuaber» n» 
ia defined by 
- ^<^^g ^ o CXJ ) 
«*- d{iof[IIl ^^ ^ 
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00 that a plot of log f^ [Xj •»• logr [Xj gtv«« a ounre vhofio 
slop* ftt any poljsit s^vos tho YSIUO of a oorrooponding to a 
partieulsgr valuo of (X3# a tlitn roproeenta tha avaraga 
ooispoaltlont MX'-j^ t of tha apaoiea prasont in aolutloa« On 
inoraasing [XJt tho eoiaposltioa wi l l approaeh. that of the hirJliaat 
ooiaplex» l>1K|f and «qn« (4) nay ba axpraaeait as 
1 
<;?f4^1»p /:fca ^ log , ^ » log p^ ^  i; xoc W (10) 
c 
ilqa.dO) and l^n«(2) ore idaatieal under thaae eonditio»0 If i t 
i s as8\mad that Z|| » ZQ and [X] <• C^ » 
Doford and Husta'a aathod i® ai^plloable tK> the ayotama 
of compXexeBt) havini: only ono l l ^ a t und metal loa^ in step-* 
18 ecLUilit i^uffi* 3ohaap and ::oi%si»ar8 extended thia teohnl^ ^ue 
to deal with mixed 11 .and ayv^ tems* For a oomplexing reaction 
of the type* 
M4>iX4>j7 « , • • • « ^ i^^ fj *••• (11) 
where ltj9««**»and X,tt*«.,.are atoioh lometrio numbera and 
different llgaade retpeotlTely* The BeFord and Euae expreaaion 
for F^ [X] fuaotiott aay then be written aa 
F^,. [X,T,...3 - I ^i,4...U3^ [t]^.../ MX^T^ (12) 
m aattlei C |f-^«^ • J-** ^^^ V 11 ] (13) 
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km b«for*» each term In e^UAtion (12) i s d«temlniibl« •xo«pt 
for VM» vhii^ 18 included in ^ e resultant •quil&briuit 
conQtsmtis. Foi a total of three bound li^ndn» of the type 
X and ¥t faotorlsatioa of the f^ function lends to 
l%o • ^11 t^i • Pl2 f^i^j W *{P20 • % CY]][X32 
• ^30 W^ CX4) 
or F^ [X.T] - A • p CXj • C rX]^ -• 0 CXj' (15) 
Inhere» for a £^ven [7]» AfEfC, and D are oonstonta. She orit^inal 
graphical solution may be applied to the F^ data if the aotlvity 
of one the li^nda la held constant vhile that of the other 
is varied* 
A Quaber of methods have been deriaed for the determination 
of stabilit- constants of aetal complexes vhich undergo 
IrrsTersible reduction at ^ e I>«M*S*» or vbleh are electro* 
inactive. These methods make use of the phenomenon of competitive 
oomplexatioa b/ two metal lone with the same ll^jand* In these 
cases stability constant data for onm of the aetal ions vith 
the particular ligand sneed to be known and tnis is referred to 
as the *indicator ion** 
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fh« »tthodl» bfluittd on aMtsurtswut of diffusion eurrenliat 
io «ppXioab2.« to tysitons in which a slni'lOt etahlo and non* 
lahllo eoapXtx is formod* fho othora» baeed on half-»iravo 
potontial d«t«rBination» aro appllcablo to systomB oharaoterieod 
by a oot of aetal«*lirand atop* •^uilibrla* 
Suppose that a aetal ion H» reaote with oomo li^and 
apeci«8» Xf to fora a oomploxt ilX, which eithor \mderroe8 
irreTsreiblo reduction at the 0«IS»B» or ia nonorcduoible. In 
order that the stability oonetant of MXf ^-^^i^ rather than |j 
oinoe we asaume th^t only the Itl ooiBpJLex io formed) coay be 
determinedf it is necessary to have ll^and in exoeaa to a 
oomplex» Mf whose atability constant» K^^^ la known and la of the 
aame order aa K^* Further* the wa>7e of metal ion £J should have 
ratrereible oharacterp should occur ^t a more poaitive potential 
than that of H and ahould be undetectable in the presence of nx 
if H and X are present tof;ether in equivalent eoncentratiot a* 
That is» Ui suet be in such atability that* for iU] «• tx], no wave 
for free» uneomplexed !? is obaervable* 
the oxperinental procedure involvea three eaaential 
stages* Plratly« A polaregraa la obtained for a known conoentra* 
tion of sMtal ion H in thn presence of exeeas of a auitable 
aupportlag eleetrelyte but with oosiplexins agent abaent* We 
will auppoae that a aingle reduction wave ia produced, ^leoondlyy 
an equivalent aonoentratioa of lieaad is added* where upon the 
reduction wave is ahiftad to a mov negative potential* Thirdly» 
a aeaaured qm^ntity of aetal ioa» n, ia added to the aolution 
23 
eoatainiiif «%uivalt&t aaoimta of H and 7L, Thla adl«d ion 
eoBp^fm for th« llgandt aioce of irhloh i t «l>Btraot« from the 
proTiOttslsr foro^d 8p«eio8» lU, the folloirinf- equilibria beinf; 
set up 
H • iiX ^ MX • N (16) 
Batisfaotorj? use of tho teohni^ue is ultimately dependent on the 
rapid attainix^nt of this eq^uilibrius, Un poiarogx^i^phinc the 
final @olution| a double wave ey. tea is obtained* The first wave 
is due to the reduction of E ainoe this is liberated by the 
addition of Mf tho aeoond ie due to the reduotion of Ur, and 
the height of the latter ie proportional to the otead;^ ' etate 
concentration of HX* 3?rovidcd that the oonditioni ha e been 
properly chosen» no interference from H or MS trill ooour* 
For a ligand suoh as S»TA the wave fos* ft: ml|r,ht well appear 
after that of hydro :en« uince it is aeeuo^d that all the waves 
are diffuaion eontrolledc their hei/thts are directly proportional 
to the equilibriuai oonoentrationa of K and Jill* tuppose that 
the concentlation of metal ion M produced by equ£.libriuB is Q^ 
and let the diffuaion current correepondini^ to its reduction 
hare a laagnitude 1^. Froa the stoiohiometry it follows that b 
auat be e^ual to the concentration of XX formed. If the 
concentration of H was originally G. and if that of the added 
aetal was O^* the familiar mass action expression for ths 
equilibrium constant majr be derived as followsi 
M 4- KX ^ l a 4- K 
Initial aaouBts ^ H ^jf ^  0 
Squilibrium aneimt {C|g-b) (C|^b) b b (17) 
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«h« t<i«ilibrl»A» constant, K^* ^* ***•" «:!••» by 
Squ tion (18) can further be «xpr«M«d In t«mi of the B»attuvabl* 
ai-ffuaion ourrtnt i^ at^ a Ijj, the latter baing tha diffuelon 
currant coretant. Kov bal^ tharofora 
b « K I|, (19) 
K being the ipproprlata llkoirlo constant. , 
Al»o, i^^ '^-'-ii ^H " '^ ^ I ^"^^^ 
tiubatitution of these cquationu for C^^ and b Into <3^uatlon 
(18) gives 
m ^••iM«aMWMMMWMB»«M«MMiMiMMM^^ f 2 jL J 
(K Ig - g \ ) (Cj^ I \ ) 
•ultlpljr auaerator and Aenoninator b> C^  and rearran&a the 
ei^ttation 
Slaaa Cy « I Tn 
5 T2 ^  
(22) ^"H^« 
iLSi (23) 
(ijf-i^ ) (VrVb> 
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ioir XL nay b« d«flntd by 
I j • - p * - (24) 
"MX 
00 thatf vhon K^y^ ! • knovn^ K||^  i s readily det9r»lxkabl«» 
Thia tttobnique vas uaed by Uohwaraanbeoh and Bandara^ to atudy 
%M co-'^ piaxft® ef VimdlisBi Mitfe !?!??&» fh* l a l loa to r Ion was copper* 
A natliod due to ^ubraiuaanya I0 a Bodificatlon in tba 
20 
treatm«at of lipcase by tasaaaiuahl and S^nelca for an i r r e r e r s ib l e 
proceac}, i»e*» 
l 0 | ^ © Zi 
By ixalnf- the taodlfieA KeyrovelEy-IlkoTlo eqiuatlon for an 
irreTorsibXe reduction1 
i , e , 83/^ - Pj^/^ - g f - In 3 (27) 
fro» vhloh a waa oaloulated, fhua J waa aolved and the 
diaaoeiatlon eonatant K^ evaluated from the equation 
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fh« aethoa hat h^nn applied to tli« etvidy of tho aono^ di» And 
trl»otluuiolaAln«8 of iron» e«daitt»» nlcktlf oobAlt* eopp«r» 
iead 'i^A ftlr^o at 70^0 In baale sadla. fho auooaaa of tha 
iaathod raXlas upon t&a rereraibllity of tha elmpla ion in aqr»(27} 
and oonditiona glvinf a eonatant TaXua of «» ao that i t waa 
in npplieabXa to eobaXt and niokaXy oXthou^ tha fommXaa of tha 
oompXax:as» inoXudini: tha ratxtd-Xigand eompXaxaa» irara daduised. 
Tha aaeUaniea raaponoihXa for a totaXXy IrravcraibXa 
wave tm^ ha d«eeriht»d Dy the aquation 
0 • na — > E (29) 
fh% cattodio ourrant i (in miea^oamparoa) that raatiXta 
frjsi tha r^ductisii of 0 at any potentlaX 16 deeorlbod hy tha 
•.|imtion 
i^ • nfAO* k* ta^ t -«(ny (B-H*) /Ef] (30) 
vhftra if lu the nuabar of eoftXoaa^ a per faraday» A ia tha 
araa of tha aXeotroda (in aa')t 0^ 1» tha oone«ntratior> of 0 
at tha aurfaoa of tha QXeotroda (in «'XXiaoXea/XOOO CM )» a 
ia tha tranefar aoaffioiant» R ia tha gas oanatart (in ToXt-
oauXoahn psr d«^d«)t and f ia tha ahsoXuta tanparatura« k* ia 
tha TaXut of tht rata oonatant for tha aXeotroda r«iOtio*i whan 
tha aXoetrode potential H ia aqtiaX to tha rafaranoa vaXua 5*. 
Baoauaa tha raaotion ia hataro«»«ontou« (tha aXaotroa tranafar 
oaoura aoraea tha phaaa houadary batvaan aaraury and aoXution)t k' 
27 
! • •xpr««MA in OBI/MO* ratlMir than In ••e.^t «^<i ttw xmt« 
oanstant of a lioaog«n«oue first^orAar rtaotlon vouXtf b«« 
Two oholooo of tlio reforoBoo potontlal 8* aro of 
iAtoreot* Qn9 la the forssal pota»tlal V^ of the O-H oouplo 
1» tha aoltttion uBdar oonaitlaratloii* th^ vmlua of k* at tlila 
pftOT t^laX la danotad by tha aymhoX k^  |^  ao th t a^»(3Q) baoonaa 
1^ m uF A(^  k^  1^  axp C-«nf (B-fi®)/fef3 (31) 
For oomplea vhoaa fox«al potantlala ara tmknovn or avon 
(aa In tha eaaa for imny totally liTaversi'u...@ ooKlaa) 
uimaaauraablai a mora oomraalaiit thovgl!. aosia tiifiae laaa raadlly 
iatorpratabla ohoioa ia 0V« tm ihUtM* («>0«a412r« r&m a.0.E«), 
Eara tha Talua of k* ia danotad b: tha a^ wbol k|^^ so that 
a<|«(30} baeo^aa 
1^ • nFAOj k| j^  aatp C-«nF(E*0.24l2j/;,T3 (32) 
Mh»r9 H i s raf^rrmd to tha a«0«£« 
mailar a'4uationa» 
1^ m »FAC^  1,^^ asp [(!-«) «P (^-l^*)/fef3 (33) 
and 
i^ m nFACj kj^ j^  ajip C(l-«) nF (MQ.Siimf] (34) 
la both of vhleh i t ia tha m»ariaal or abaoluta valtia 
of m that appaara ia tha aacponantt aay ba writtan for tha anadio 
28 
ouiT«nt r««ultiii|; froa th« oxidation of K, fho value of k^ ^ 
appoarini; in ^q^^W) i« ilentioal with that •<i«(58)» aa is aasil:, 
shown on reeognising that it d^ m d^ tho not ourrent aiast bo 
eoro at tht> foraal potentieilt vhioh oitn b« t^o oaao only if 
1, ana 1, »r. nu«rleaUy oqual though opjoalte In .ign. Itene. 
k- |. is a fundaaentaX pax^aetor oharaoteriotlo of tho ooupXe. 
On tho othor hand^ th® value of k^ ^ (the xmte oanetai^t fox* the 
haokvard or oxiation proooee at S • 0 ?• Vs R.tl.l^ *} aay diffor 
froa that ot k^^ ^ by many orders of aa^itudo* 
x,....,;„.,a..h,„,2^o-^W..,..th.«t..„ 
both oxidation anl reduoti n at pottmtial near the foratal 
potential win be eo large that e(|uilibriuiii will be very nesirly 
attained in a time short oonipared to the droplife* and then 
the oouple will appear to be polarographioally rovereible* But 
u ^ ,. . ».„. »„ ..... ,...-. w-.., ». »-. .. 
oxidatiotj and reduction at the fonaal potential will be ao esaall 
that only a very email ourrent will flow in either direotion* and 
oonseiiuently the oouple will be totally inreverelble and the 
larger the value of k^ |^  the u.ore nearly the oouple approaches 
reversible behaviour* fiut it is iapoeeible to evaluate k^ ^ unless 
the formal potential is known or oan be caloulatcd froa data 
obtained on both the cathodio and anodio waves for a oouple. 
All too ofteUf howeveri the foxiaal potential is tinknown» amd 
unless both the eathodie and anodio wave appear on pelarograas 
there is no hope of oaloulating the foxiaal potential or k^ j^ * 
Senoe dissussiens generally restrieted to 1^ ju » whioh oan 
always be evaluated froa polarographie data* 
29 
Th9 foroftX rat« ooR«t«tit li^ |^  aaA trmnafr oo«fffoi»Bt 
tnatstnt a» txtttiAea hf ^ l t«« and Immclf '' It toXXemm that 
»A - • S» - -fi«|3i2 [ log •Y-1—•0,546 lo« t ] (35) 
sihtro 
1 349 IcS l» tt -0,2412 • »QfcgS?lr? log —Zj—I£«il (35) 
an "'*^® DI 
o 
?alu«e of *t* are monsux'ed at etTorml different 
^tjotential0 oo the risiiir portion of th@ vmtw sueh that i Xloa 
l}ot@Qdn about XQ to 95'/ of i^t wliloh asro the appvoxL^mte Units 
so 
of -validity of tito etitiatione*^^ fhe -raluo of na i s ot^talned 
\ii^ eqaiitifiH ttie alopo of tho atrai^ht line a plot of B^  ^ 
•eraua C3.0€ i / i^- i • 0.546 log t ] with """"^ *'y*^ ^ volt at 
as'o. Ihe l n t . « . p t Of the Mu.. plot » . . u»a to oalcxOate 
te^  l^ o« mm 'miu9 of D* vaa «8tis»»t«d hy IlkOTio aqiiation* 
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I J L X J U U L & J J U J U L 
Citrr«]it«TOltttg« vorwem w«r« obtAlnoa with a Withvr^ 
Bl«dt9pod«* Til* dropping »«roury eXeotrod* was atad aa e&thodat 
tha sMiroisry pool and 3«0*B« aa anoda in iiioiiHimutOtte and aqiuaoua 
i&0dia raapaotiTaly* fripla diatiXlad aareurjr waa used in tha 
ol«otrodoa* Tha potential of tha pooX aaoda va* 3»C*H« vaa 
found to ba 0»X7?« Tha oapiXXary oot atanta v v datorvined 
at 25^0 with oXoa«d oirouit at sare appXied potmtinX. ffaa vaXtioa 
of a '^ t ' ia 2«XX0 ag« in O.XR aodiua aeatata* Sho raaietanet 
of tha eXaetroXytio aoXmtion was obtained using a Casbridge 
CjndttotiTlty bridga* Ti» iraXua obtained for the aathanoXio 
soXution ware 650 olusa for 0«XM aodiust sostata* AXX potantiaXs 
yi9r% oorreotad for i(»r» drop« Oiqrssa was rmovad by bubbXin^ ^ 
nitrocan ras tbrougli tha aoXutionti, Tha taaparatura was 
•aintainsd oo^ataiit within ^ 0«5^0 in a uaiw^raaX tharaoatats 
lleohanik frtifgarata Medingan* 
pfi neasurac)aRta was dona by ^/stronies pH motor. 
aaXiayXaXdahyda (E.Harek) was diatiXXad prior to 
usa* a-VaaiXXin (Kooh Li|^t)t cXyolns (flsbri^uaa De Laira)* 
aapartia aaid (B«D,H,)t gXutaaio aoid (B»0«a,)» aoppsr nitrata 
(A*R »^ B,1>,U»), aodiua aoatata (A»&.» B«D.R«) wara uaad as 
obtaiaad* 
dteok aoXutiona of ooppor nitrata (0»02N) and sodim 
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•elutiont of NttHjrl B«d (0*05 */^) ftsi Triton X-XOO (0«15/') 
voro used a* tito awslau* auproitoor in dlfforont ii;^ «t0ffi8« 
Brit%oa«l{o^intoii tiufrtr was atod for poiftz^gmi^liio «iiaIyiiL«» 
All tbf" ;^ehiff-1»is«s wor* proparod by tho sAthodo of 
Oietrloii ot al« 
A solution of 2 •• BoX«8 of ly. ctftii^ ard oarbonat® f 1*00 
potaesium iiyiroside in abaoltito motMnol (or 4 a.moloo in tho 
oaeo of glutamlo aeld) was addod undtr an atsosphor of dry 
nitrogon to 2 a.Biolea of tb« orystalllno aisiiM aoid. ff 
mlxturo was stirred vltb gsntlo vamliasii if noosssary, until 
it bad oomplsttly dlBBOlvsd in tho iso tbanoX-potassinai bydrozids 
«,lutlon. a . «l»tlon ... th.. oPOled to 0 to -lo'c. and 
2 B*A0l«8 (0*2443 8») of tbo fresbly «ttbli««d seaioylaldebyde 
diasoliPsd in 9 «!• of absolats metbanolt wns addod rapidly* 
IsBBodiatoXyt tbo eoXor of tbo solution ^langsd fro« sll|icbtly 
ysllov to dosp Isaon^ysUoWf and tbs pH dsortassd froa pH « 10 
to pH • i* Xbs rtaotion was allowsd to eoas to ooaplotion by 
stirring for not aors than $ alas* at bslow 0^* Tbs product 
was orystaHissd oat sitber by diffusion of sxssss absoluts 
stbsr into tbs solution uadsr a aitro^sn ataospbsrs or by 
swaporation of tbs solution in a rstatiax fila swaporator 
bslow 0* at loss than 1 as, prsssurs followsd by addition of 
stbsr* tbs produot was r«orystallis«d by astbaaol and stbsr* 
32 
Soiiif£•%«••• not hairiii^  «» e«»iiyiro3qr irenp ««r* 
pvpkT^A In th« «UB« aaniter m» ftboir« •X6«|»t timt th* wiiat&i-» 
tOMg ot lov t«i3p*ratur« was not raquirM* fli« 8o)iiff-»lMi«« 
•olution g»T« or^staUln* |>rtteipiit«t« i^ pon addition of Athor 
only in fov ofto^e. CFnaAll^ t eonallorabJLo diffiouXtjr vao 
eRQO\iator«d and freoeo drying of the 9jetr«3S«lf tii'grosoopio »%%•«• 
rial® obtained proved the bo«t swttiod to ol»tain ory®tallin« 
product•• 
m %h» SoMff bast a of the o««ethoxy and unsuhatituted 
aXdehjrde in oontraet to those derived from the o^hjiroagr 
mldehfdeet are charaoteidaed by the fo^isation of oolotarleao 
or onl^ eli^htlf yeXlov •olide« 
Foiarogr^ i^a ^ere recorded for different ooneentrationa 
of 3ohiff«»l>aeea at different tenp.rati^tree hoth in a%neotta 
and iu>n«aq;tieo'ae iMdia* fhe reaalts are emmariaed la the 
folJLoving tahlea. 
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PolarograiM with dlffvnint oone«ntrfttion of •alioyIalA«l%yilt 
glyolao BeliiffobaMi in »«tiuiaol« 
Applied 
i 'otentlal 
o a o 
D.ao 
0.50 
©•55 
0.40 
0.45 
0.50 
a. 55 
0,60 
0.65 
0.70 
0.75 
0.80 
0.90 
1.0 
1.1 
i . a 
V^> 
o.ieK 
x0.a5{iA 
0.0 
0.0 
0 .0 
1.0 
5.5 
15^0 
25.0 
28.5 
30.0 
30.5 
31.0 
52.0 
33.0 
3]5.0 
• 
• 
"* 
Oono«ntrat&o& of Qu(£f0«j 
0dne«&t2'atioii of I ^ I ^ I 
Ooastntratlon of Sodltim 
wmMii^Tirwi 
0.16H 
xO.25^ 
0.0 
o.O 
0 .0 
1 .0 
3 .0 
13.0 
26 .0 
28.0 
23.5 
2^.0 
29.5 
29.5 
29.5 
• 
«• 
«• 
mt 
0.460 0.450 
>2 • 2.0jd0*'a 
Bea e 3i 
A0iStat®a 0, 
>OsXQ'^% 
a n 
f«mp. m 2Q^U 
09tto«nt«itlon of 3«iiiff-toaB« 
0.14H 
x0.25|iA 
0.0 
0.0 
0 .0 
1.0 
5.5 
17.0 
25.0 
27.0 
27.5 
28.0 
28.0 
28.0 
26.0 
«. 
-
• 
^ 
0.432 
0.12M 
]c0.25(tA 
0 .0 
0 .0 
'J.O 
1 .0 
9 .0 
19 .0 
24.5 
26.0 
26.5 
28.0 
26.0 
30.0 
-
•» 
• 
• 
«» 
0.418 
O.IOM 
x0.25{iA 
0.0 
0 .0 
CO 
1.0 
8.5 
19.5 
24.0 
25.0 
25.5 
26.0 
27.0 
29.0 
«• 
•* 
-
mm 
«• 
0.41S 
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PoIarograaB vith diff«r«»t ooaotntration of flalie:?laIdohyd««> 
gkyoin* Sehiff-|}a«e 1& methanol* 
Coaoentration of Cu(S0«)2 « S^OxlO '^a 
Concent ration of Hetbyl B«a • 5»OilO"vo 
Ounoentration of Sodiiun Aoetate ts 0,XH 
A|>|A1#4 
Potential 
ia(irolto) 
0.20 
0*25 
0.50 
0.35 
0,40 
0,45 
0,50 
0.55 
0«60 
0.65 
0,70 
0.75 
tJoap. 
jblf'tmrmi. o'oRO©«ti^tioa of 
O.lS^i 0.16!l 
zO*25t»& 
0.0 
0.0 
2 .0 
6 .0 
16.5 
26*0 
30.0 
32 .0 
32.5 
32.5 
-
«• 
x0.25uA 
0 .0 
0 .0 
2 .0 
9.5 
20 .0 
26 .0 
29.0 
29.5 
30 .0 
30.5 
30.5 
'«• 
0.14M 
x0.25tiA 
0,0 
0 .0 
3 .0 
11 ,0 
21.5 
26.5 
28.0 
29.0 
29.5 
29.5 
29.5 
• . 
- 25*'C 
Uohiff-baia* 
0.121f 
x0.25|iA 
0.0 
0,5 
4 .0 
14.0 
22,5 
27.0 
27.0 
28,0 
28,0 
28,0 
28.0 
0m 
O.IOM 
zO,25iiA 
0,0 
0,5 
5 .0 
14.5 
22,0 
26.0 
27.0 
27.5 
27.5 
21^3 
27.5 
•» 
ilWWiiiUllHIMi m^m- 0' *iw—iiWnw»>MtW>.^ MBiiiili—Liw iiwi.i MiiiiHinitfiiiiBij, 
B^(?) 0.320 0,310 0,304 0,300 0,288 
f mawM— mmmrmif^ 
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PolarofToas with differ«»nt eonoentrations of aalioylaldvhyd** 
glycine 3obiff-bftM> in }:ifthanoI« 
Concentrations of <hi(llO,)^ » 2.0xlO"*H 
^ 2 
Concentration of Hetnyl E«d » 5»OaclO'^^ 
Concentration of ^ odixm Acetate « O.IfS 
Teap* • 30®C 
Appl ied ,. ,,• , mxfmnt 9ffi,f^ sif,yi)fe^ ifti^ p^,^ Mff^ , ^^^^iT/zfai^^^ ..^ 
inlvoitS ^'^'^ ^*^^^ ^'^^^ ^*^^ '^^ ®* 
xO«25uA xO*2§)tA ic0«25|i4 xO«25(iA 3eO»25)iA 
0*0 0*0 0.0 0.0 
0*0 0.0 0*0 0.0 
2^0 2,5 5^0 5.0 
8,0 10.0 11.5 13.0 
19.0 22.0 23,0 24.0 
26.0 29.0 28.0 28.0 
50*0 32.0 30.!l 30.0 
33.0 32.5 31.0 30.5 
34.0 34.0 31.5 31.0 
34.5 35.0 32.0 31.0 
55.0 35.0 32.5 31.5 
35.5 36.5 33.0 32.0 
37.0 41*0 36.0 35.0 
0.10 
0.20 
oa^ , 
0.3P 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 
0.70 
0.80 
0.90 
1.00 
0.0 
0.0 
1.5 
8.0 
10.5 
28.0 
32.0 
34.0 
35.0 
35.5 
36.0 
37.0 
39.5 
<•» 
8i(V) 0*344 0.340 0.326 0.320 0.308 
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Pol*regraai« with diff«r«i&t eonevntrations of •aXloylald«}qni«« 
glyolB* 3chlff*ba*t in mothanol, 
Conctntration of 0u(K0^)2 • 2#0xlO"*« 
Conoontratlon of MttbyX &mA m 5#Ox3lO**lfe 
Ooncontratlon of todltw Aootato * O.IM 
Applied 
PotentifiJ. 
in (?o l t0 ) 
O.XO 
0,20 
0,25 
0,30 
0,35 
0.40 
©•45 
0»50 
0.55 
0.60 
0.70 
0.60 
0.90 
1.00 
»i(vy 
0.X8H 
Z0«23|i& 
0.0 
X.O 
3*0 
X2.5 
25.0 
32.0 
34.5 
35.0 
36.5 
36.5 
37.0 
39.0 
-
«. 
0.3S0 
aif^«r#nt fpneoniriitloa of S«hlff-l>««« 
0.16M 
XO»25MA 
0.0 
0 .0 
1.5 
14 . 0 
26.0 
35 .0 
34.5 
35 .0 
35.5 
36.0 
37 .0 
39.0 
-
•» 
0.5iO 
0.14H 
xO*25}iA. 
0.0 
0.0 
1.5 
13.0 
27.0 
32.0 
32.5 
33.0 
33.5 
34*0 
35.5 
39.0 
« 
mm 
0.304 
0.12K 
X0«25^ 
0.0 
0.0 
2.0 
15*0 
27.0 
30.0 
30.5 
31.0 
31.5 
32.0 
35.0 
34.5 
«* 
"• 
0.300 
O.IOH 
xO.25^ 
0.0 
1.0 
3.5 
18.0 
27.0 
29.0 
29.5 
30.0 
30,5 
31.0 
33.0 
36 .0 
-
•• 
0.288 
37 
«kBs>ULMu«aL 
lolaroiraas with diff«r«at ooiie9ntriitionf} of •alieylald«hyd««-
glyeln* Sohlff«-1»0» in a^utous madia. 
Conotntratiou of CuCliO.)^  • 2«OjeX0r'll 
Qoetosatratioii of ^tti^X Rod - 0.5x10*^% 
Conoontratlon of Uodlum Aootate » 0«Xk 
Applied 
£^oteatSJiX 
^n(Vo:^t«) 
0,30 
U.35 
0,40 
0.45 
0,$0 
0,55 
0,60 
0.65 
0*70 
0.75 
0.80 
0.85 
0.90 
0.95 
V^> 
0.45H 
x0.25|ii^ 
- 1 . 0 
- 1 . 0 
1.0 
8 .0 
18.0 
2fc.5 
34.0 
38.5 
41.0 
42.5 
43.5 
44.0 
44.5 
44.5 
0.540 
l3l* .^W-],)Stii»H«!»Miy ^Wmm 
0.40H 
JcQ.25|i& 
- 1 . 0 
- 1 . 0 
1 .0 
8 .0 
18 .0 
26.5 
34.0 
38.5 
41.5 
43.0 
43.5 
43.5 
43.5 
m-
0,530 
0.35H 
X0.25M 
- 1 . 0 
- 1 . 0 
1.0 
8 .0 
17.5 
28.0 
36.0 
M 1*, C 
4:^.0 
4?.5 
42.5 
4^.5 
vm 
• 
0.520 
f0mp» m 25**0 
^t h^^ -l^ f-Hmi'tu 
0.30» 0.25fl 
XQ.25HA ae0.25^A 
- 1 . 0 
- 1 . 0 
1.0 
8 .0 
19.5 
30.0 
3B.0 
40.5 
41.0 
41.0 
41.0 
-
-
<• 
0.510 
- 1 . 0 
- 1 . 0 
1.0 
9.0 
20.0 
31 .0 
38.0 
39.0 
39.5 
40.0 
40.0 
• 
-
"• 
0.505 
a. 
E 
^ o f^ 
'o 
"x 
ID 
C 
(b 
1— 
i-m 
D 
40 
30 
20 
10 
0,. 
Each curve starts at-0-25 V. 
0-6 0.8 
Applied potent ia l ( v) 
POLAROGRAMS OF Cu (II)-SCHIFF B A ^ r r Q r . 
NONAQUEOUS MEDIUM. BASE(S-G) fN 
e 
o 
'O 
>< 
tn 
CNI 
c 
3 
05 M 
FtG 
0-7 0-9 
Applied potent ia l (v) 
1 -POLAROGRAMS OF Cu (ID-SCHIFF-BASE (S-G)COMPLEX 
IN AQUEOUS MEDIUM' 
38 
UhX% ^ 
Volmrogrmm with dlff«r«nt Qorio«ntratlon of talioylaldehyle* 
aspMTtle aeid Sohiff*bA«« in methanol. 
Coiie«&tratioa of CuClKL}* 
Coae#!its»tio& of Tritoa X-100 
Oono«ntr»tioa of •odlu« ao«tat« 
T«ap« 
• O.IM 
• 25*0 
Applit^ , 
ii'ottntial 
i^afyolta) 
oao 
oa5 
0*20 
0.25 
0.50 
0.35 
0.40 
0.45 
0.50 
0.60 
0.70 
0.80 
2.25x10" 
x0»25ti4 
• I . O 
- 0 . 5 
0.0 
5*5 
17.0 
25.5 
29.0 
50.0 
30.0 
30.0 
-
• 
l»Tli^l'!iVX 
**ji 2.03ao' 
x0.25|tA 
«*X.O 
-0*5 
0.0 
6.5 
1B.5 
26.0 
29.0 
30 .0 
30.0 
30 .0 
-
«• 
-2| | 
[MAi IXSMtWby Mij^sV^4..a^ 
2.,75xlO"' 
X0.25HA 
- 1 . 0 
- 0 . 5 
0 .0 
7.5 
20.5 
26.5 
29*0 
30.0 
30.0 
30.0 
-
••» 
'^Jl LSOaaO""' 
x0.25|iA 
-X.O 
- 0 . 5 
0 ,0 
9.5 
22.0 
27.5 
29.5 
30.0 
30.0 
30.0 
«•• 
m. 
»f • 
M^ 1.25atl0"^II 
XU.25)»A 
- 1 . 0 
- 0 . 5 
0 .0 
11.0 
24.5 
28.0 
29.5 
30.0 
30.0 
30.0 
-
«• 
»i(T) 0.290 0*2I» 0.278 0.270 0.262 
39 
l^l^f 2 
Pel*rogr«BS with difftr<in% eono^Atratlon of MdlojXaI(i«igr4i««» 
ft*partle aeld 3ohiff-bft«« la attbft&ol* 
4ppii«d 
PottntiaX 
lii(Volt«) 
OtlO 
0,15 
0*20 
0.25 
0.30 
0.55 
0.40 
0.45 
0.50 
0.55 
0.€0 
0.70 
0.80 
»i(v) 
Concentr«tlon of CuCllO.)^ • tmOiOXr^M 
Qene^ntr&tlQA of fr i toi i X-lOO • 3 . 0 x 1 0 * ^ 
OoBCftntr-ition of (Mdiua aettate • O.m 
2.2$«10" 
3e0.25tiA 
-X.O 
- 0 . 5 
0.0 
9.0 
21.0 
27.0 
50 .0 
32.0 
33 .0 
34 .0 
34.0 
a> 
• 
0.2«2 
foup . • 30^0 
VWii iMAM'hXihkhU. 4>M IJ JfcV«IEI3i? %'4GWTTWKKKtKM 
^n a.oojtio-^H 1.75x1.0**11 
X0.25)AA 
-1.0 
-0.5 
0.0 
9.0 
22.0 
27.0 
30.5 
33 .0 
34.0 
34*0 
34.0 
-
-
0.275 
IE0.25|IA 
- 1 . 0 
- 0 . 5 
0 .0 
U . O 
24.0 
28.5 
31.5 
33.0 
34.0 
35 .0 
37 .0 
«» 
-
0.2M 
l«50iS]l 
x0.25|iA 
«a.o 
-0 .5 
1.0 
14.0 
24.0 
29*0 
31.5 
33.0 
33.5 
34.0 
34.0 
• 
-
0.260 
lx253aO-*3 
x0.25»tA 
- 1 . 0 
- 0 . 5 
1.5 
17 .0 
25.0 
29.5 
32 .0 
33.5 
34.0 
35 .0 
35 .0 
• 
mm 
0.253 
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X%^fliitl*i ft 
PolAroiTMUi with different oonoentratlon of Mtlieylaldehyde* 
aepftrtio aelA Sehlff-^ee in aethnnoX* 
Coneentr«tion ot CaCHOj)^ • 1.0zlO*N 
Applied 
fotentiaX 
ln(roXt«) 
oao 
0«2u 
©•25 
0,30 
0»55 
0.40 
0,45 
0,50 
0.55 
0.60 
0.70 
0.80 
»i(T) 
Concentration of 
Oonoentratlen of 
2.25ici0'^ll 
x0«25)^ 
• 1 . 0 
4»0 
14.0 
24.0 
29.0 
52 .0 
55.0 
56 .0 
56.0 
-
-
mm 
0.2(5 
MUCTZTMi 
c.ooaao"*' 
x0.25)*A 
• 1 . 0 
5 .0 
X6.0 
25.5 
51.0 
34.0 
55.0 
36 .0 
36 .0 
-
-
«• 
0.260 
Triton Z»100 
eoditiB aoetate 
7«mp. 
- 3.0xlO'^% 
• O.IJI 
• 35^0 
i.'H»t*ri'B'iAf.M'«'i.*&3^.f^He Wae 
H^ l.TSaaoT^ll 1.50xl(r^l! 1.25xlO*^« 
x0.25|tA 
• 1 . 0 
?.0 
17 .0 
27.0 
32 .0 
34 .0 
35.5 
36.0 
36.0 
-
-
-
0.253 
xO*25|iA 
•*1.0 
9.0 
21,0 
28.0 
53.0 
35.0 
35.5 
36.0 
36.0 
• 
-
-
0.245 
x0.25|aA 
- 1 . 0 
12.5 
27.0 
33.0 
38 .0 
42 .0 
44 .0 
16 .0 
47 .0 
• 
«• 
«w 
0.236 
41 
mat 1 
?olftro«raa8 with aiff«r«at oonecBtratlen of talioylaldvhjrd*-
aapftrtio aelA .^ cMff«b«M in mtthanoX. 
&|>pXl«d 
Bot«atlAX 
iaCtol ts ) 
0,10 
oa5 
0*20 
0^25 
0.50 
0.55 
0.40 
0.45 
0.50 
0.55 
0.60 
0.70 
0.80 
»i(T) 
Oo»o«ntratlon of 
Oono6ntratiozi of 
Concontratioa of 
g.SSilO*' 
x0.25}»A 
•ol.O 
0.0 
4 .0 
3.8.0 
29 .0 
56 .0 
58.5 
59 .0 
40 .0 
40 .0 
mt 
-
im 
0.258 
CuCHOj)^  
Srltoa IfmlOO 
sodivA aootata 
^•mp. 
• 1.0XX0" 
• 5*0x10" 
• O.IM 
• 40*0 
murm^m^mwmrm^^^T^m^mmm^'ntP 
^ 2.00S10' 
x0.25|iA 
•3..0 
0 .0 
5 .0 
20.0 
50 .0 
55.0 
58.0 
59.5 
40.0 
40.0 
m 
-
mt 
0.250 
•^ H 1.75xlO*Ti 
Z0.25MA 
- 1 . 0 
0 .0 
5*5 
19.C 
28.5 
55*0 
57.0 
59 .0 
40.0 
40 .0 
«» 
-
-
0.245 
X.50xX0"^ 
z0.25tiil 
• 0 .5 
1.0 
9 .0 
21.0 
29.0 
54.0 
57.0 
58 .0 
59.0 
59.5 
-
a . 
* 
0.58 
'^ M 
\ 
n i.sisxio"^ 
x0.25)>A 
0 .0 
2 .0 
11.5 
25.5 
51 .0 
55.5 
58.0 
59 .0 
40.0 
40.0 
-
-
mm 
0.252 
lablf ISt 
42 
folArogTASii with diff»r«iit oonevntratlon of •alieylftld*hjd««> 
Conctntnttioii of OuCBOj)^  
Oonovntrifctloia of Triton X»100 
Coa««ntrfttioii of sodlia aottato « 0*iM 
i!ppxio^ 
PotontlAX 
mCToits) 
oao 
0.20 
0,25 
0.30 
0»35 
0*40 
0*45 
0*50 
0*55 
0*60 
0*70 
0*t0 
0*90 
1^(T) 
9.^ >3aO*^ M 
3eO*25)iA 
0*0 
0*0 
0*5 
1*0 
22.0 
4S«0 
53*0 
54.0 
54.0 
54*0 
• 
-
-
0*3i0 
m^ucrrnvi 
BmOxxcT^n 
x0»25tiA 
0*0 
CO 
0*5 
1*0 
24.0 
46.0 
53.0 
54*0 
54*0 
54.0 
-
-
• 
0*355 
TtB|>. , • 30^0 
|iW;t-SA ;^!': Wf ii*«5 » n f l W-ffS 
t * o a a o - ^ 
z0*25|U 
0*0 
0*0 
0*5 
1*5 
2$.0 
5X*0 
53*0 
53.5 
54.0 
54.0 
-
• 
«•» 
0*350 
6 . 0 x l 0 * V 5 
jc0*£5p4 
0.0 
0*0 
0*5 
x*o 
29*0 
52.0 
53.0 
54.0 
54.0 
54.0 
<m 
-
-
0.345 
•0x10 H 
x0*25tiA 
0*0 
0*0 
0.5 
2*0 
30*0 
52*0 
53*0 
54*0 
54*0 
54.0 
«» 
-
-
0.340 
43 
JSi l l^ 2X 
i?olarogr«aii with diff(ir«nt ooaotntration of •alloyJjCLdchydcoo 
«cp*rtlo aoid Sehlff«»te8» ia a^u^eus a«dla« 
Conotfitration of OaCHO.)^  • l«OxlO*'ll 
Coiie«ntration of Triton X«»100 •• 3#Oxl0r*% 
Oonccntration of sodiuB aootato « O.IH 
?«mp* 55**0 
Appiii 
^otont 
ia(?oa 
0.10 
0*20 
0.25 
0,50 
0,35 
0.40 
0*45 
0*90 
0.59 
O.iO 
0,70 
0.80 
o.fo 
IS™ 
;ial 
.ti) 
-"" -d 
9*0x10 ' 
X0*£5)»A 
0*0 
0*0 
0 ,0 
1*0 
17 .0 
49.0 
57.0 
57.9 
90*0 
90«0 
<«» 
-
«. 
L!HI"ilSS3il?3ffi!3rM 
K^ 8.0xl0*^» 
x0.29)iA 
0 .0 
0 .0 
0 .0 
x.o 
H*0 
51*0 
96.0 
96.0 
9i.O 
98.0 
-
«• 
•• 
7.0X10' '2M 
3r0.29itA 
O.O 
O.O 
0 .0 
2 .0 
26.0 
53.0 
56.0 
56.5 
97.0 
97.0 
-
• 
• 
ngsHH^Sa 
6.0ja0*'K 
x0.25|*A 
0.0 
0 .0 
0 .0 
2 .0 
28.0 
54.0 
57.0 
57.5 
58.0 
58ii0 
-
• 
. . 
« • 
5.0xlO*^H 
x0.25uA 
0.0 
0 .0 
0 .0 
3 .0 
59 .0 
55.0 
57.0 
57.5 
98.0 
98.0 
-
-
«» 
»^<7) 0.362 0.398 0.390 0.347 0.344 
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s^ taift u 
rolwrograiMi with diffftrtnt <Kitto«nt7«tioii of •alloylAXd«hyd«<** 
aspurtlo ACid 3ohiff-lm0« la «qutou« aodia* 
« 3»0i40 /^  
Cone«ntr&tion of CuCKO.). 
Conesatration of ftlton 2D»100 
Conoontration of oodiua aootato <• O.Uf 
7a)EtQi>< 40**C 
AppXlod 
Fotontial 
ia(Tolt3) 
0*20 
0.25 
0.50 
0.55 
0.40 
0.45 
0.50 
0.55 
0.60 
0.70 
0.80 
9.0xX0* 
m0.25}i^ 
0.0 
0 .0 
1*0 
21.0 
51.0 
59*0 
60.0 
60.0 
• 
-
mt 
*lU<yi'UM'MA4A' 
"*M 8.0xlO'*^II 
z0.25|U^ 
0 .0 
0.5 
1.0 
25.0 
54.0 
59.0 
60*0 
60.0 
«• 
mm 
•» 
pw«M* i^^ >Mp • r ' f ^ M V ^ JBiE '^f***v"v V y •ifc 'ifntfi'^yii 
»i,4ifclL'f t»>*w»> '«Ew,5f • . d n-JsXi 
T.Oxld^K 
x0.25»i& 
0 .0 
0.5 
1.5 
26.0 
56.0 
59#0 
60.0 
60.0 
«. 
«* 
• 
6.0jd0"^ll 
xO«25tU 
0 .0 
0.5 
2 .0 
29*0 
56.0 
59.0 
59*5 
60.0 
• 
• 
«» 
s.oiicr^ii 
x0.25)i4 
0 .0 
0.5 
3 .0 
33.0 
59.0 
59.5 
60 .0 
60.0 
-
-
«. 
•i(v) 0.360 0.357 0.355 0.350 0.347 
45 
PoIfti*oinrajie vith diff«r«iit ooiio»»tratioo of iMU.ioylaXd«lqr4««> 
A9pa?tio ftQld 3ehiff»l»vM in a%u90us iMdia. 
Oonoentrtttiott of Ott<ilO.)2 ** X»OiLlcr^ lt 
Ooti09;itration of Irlfoa X»100 m J^CxXO*^ 
Concentration of oodiom aoirtate « w«in 
Applied 
PotODtlal 
intVolta) 
0*20 
0»25 
0.50 
0,35 
0,40 
0.45 
0.50 
0.55 
&.#0 
0.70 
o.do 
» i (^) 
9.0jgJ.0"^II 
x0.2!jEiiA 
0.0 
0.9 
X.O 
16.0 
45.0 
46.0 
49.0 
45.0 
49.0 
«•> 
• 
0.3]I5 
?«ji:,^ ,5^ 1, JS ,^:-,^ ®^**^** 11 on c f 
s.03ao***H 
xo.a^H^ 
0.0 
0.5 
1.0 
21.0 
46,0 
43.0 
43.5 
50.0 
50.0 
-
«» 
0.355 
T»OslO""^K 
xO,25|U 
0*9 
0.5 
1 . 0 
20.0 
43.0 
49.0 
50.0 
50.0 
50.0 
«•• 
-
0.345 
w/^uif:^-feic 
#.03FJ.0"*% 
3r0.25t^ 
0.0 
0.5 
X.O 
32.0 
4S.0 
4S.5 
49.0 
49.0 
49*0 
«•> 
-
0.340 
5.0«X0*% 
a[0.25|*A 
0 ,0 
0,5 
2.0 
36.0 
46,0 
48.0 
49.0 
49.0 
49.0 
-
•«•> 
0.335 
80 
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£ 
tv.o 
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X 
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c 
o 
^ L . 
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40 
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0 
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46 
PoXarogrmwi with diff«r«n% eoneeatration of Maioylald«lijd«<» 
givtftis^e fteidi Bi&hi tt-brnm in methanol* 
appXlea 
I*otorttal 
i i i(?oXti) 
0«0 
O.XO 
0.20 
0.2$ 
0,30 
0*35 
C»40 
0.45 
o»so 
0.55 
0.€0 
0.€$ 
0,70 
0,75 
0.80 
0.85 
0.90 
»*(• ) 
Cono9iitr«tioa of 
CORostitration of 
Conodati^atlun of 
0u<H0^)2 
TTiton S-100 
iSo&iun Aoetate 
^iHt»«*i* O0»««* 
2,003tlO'''^ II 
X0.2${AA 
- l . O 
0,0 
X.O 
a.o 
^.0 
20»0 
31.0 
37*0 
39.0 
55.5 
40.0 
^0.0 
40.0 
• 
«•> 
• 
•• 
0.35$ 
1.75slO*' 
xQ.25|tA 
• 1 . 0 
0 .0 
1.0 
3 .0 
10 .0 
22.0 
33.0 
37 .0 
36 .0 
59 .0 
40 .0 
40 .0 
40 .0 
• 
-
-
-
0.348 
f«ffip. 
m 0.001lf 
m O»0003}5 
• O.lSf 
• 30^0 
intration oi kkshlff•*»«• 
M^ 1.50x10" 
I^.SSHA 
- 2 . 0 
0.0 
0.0 
2.0 
u.o 
2g.O 
32.0 
3S.0 
39.0 
40.0 
41.0 
41.0 
41.0 
• 
-
«• 
«•> 
0.342 
'^« 1.25x10" 
X0.25}AA 
• 2 . 0 
0,0 
o.o 
3.0 
U.O 
23.5 
34.0 
39 .0 
41.0 
41.5 
42.0 
42 .0 
42.0 
mt 
• 
« M 
mm 
0.335 
^n i.oojao"^ 
z0.25|U 
- 1 . 0 
0.0 
0.0 
2.0 
11.0 
24.0 
33.0 
3S.0 
39.0 
40.0 
40.0 
40 .0 
40.0 
-
-
-
-
0.330 
47 
ta^ JLt n 
Polarograaai vlth diff«r«nt eoiio«iitratioii of •alioylaXd«hyd«-
CXutuilo aold Sohlff-bas* in aqutous «tdift» 
Applied 
Fot«nti*X 
l i i (7o l t s ) 
0.0 
O.XO 
0«20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 
0 . (5 
0.70 
0.75 
0.80 
0.85 
0.90 
"i(T) 
Concentration of Ov k(!IO,)2 
Oonoontration of Triton X«>100 
Conoontration of Llthi\ui Chloridii 
4.5aao*^H 
x0.a5{kA 
• 2 . 0 
0.0 
0.0 
1.0 
4.5 
14.0 
24.0 
32.0 
40.0 
45.0 
48.0 
51.0 
52.0 
52.0 
-
• 
-
0.415 
Difforont 
4.0x10 a 
x0.25)iA 
- 2 . 0 
0 .0 
0 .0 
1.0 
4 .0 
16 .0 
27.0 
36.0 
42.0 
46 .0 
46 .0 
49*0 
49 .0 
49 .0 
-
-
mm 
0.410 
Tosp. 
ooi^ocntration 
I 3.5xlO"^K 3 
x0.25iUk 
- 2 . 0 
0.0 
0.0 
1.0 
5.0 
14.0 
26.0 
33.0 
40.0 
45.0 
48.0 
49.0 
49.0 
49.0 
-
«. 
-
0.405 
m x.Qjao' •'ll 
m 3.0xlO*^/a 
> m O.IN 
m 30^0 
of S«^hiff-l)«»o 
!.0xl0"% 
3E0.25t»A 
- 2 . 0 
0.0 
0 .0 
0.5 
4 .0 
15 .0 
25.0 
33.0 
40.0 
44.0 
47.0 
48.0 
48.0 
48*0 
-
-
• 
0.395 
2.5xlO''^II 
x0.25ttA. 
- 1 . 0 
0 .0 
0.5 
1.0 
7 .0 
19 .0 
28.0 
35.0 
41 .0 
45.0 
118.0 
49 .0 
49 .0 
49 .0 
-
-
-
0.382 
48 
Ift^ JiJt &i 
Folmrecraaia vltii diff»r«nt eonocntratlon of •alley^.Ald*hyd«-
glutaalo Aold Sohiff^baM in aqutous media* 
Applied! 
iPotential 
0*00 
0,10 
0*20 
0*25 
0,30 
0.35 
0,40 
0,45 
0.50 
0.55 
0.60 
0.65 
0.70 
0.75 
0.80 
0.85 
0.90 
1.00 
1 | (? ) 
Conotntration of 
Concentration of 
Oonoentration of 
4.5x10"" 
XO«25MA 
- 2 . 0 
0.0 
1.0 
1.0 
3 .0 
10.0 
18.0 
26.0 
34.0 
40.0 
46.CJ 
51.0 
53.0 
54.0 
54.0 
-
-
0.450 
Cu( 1.0.), 
l^lton X 100 
oiodiiua Aeetate 
feap 
• 1.0x10 'n 
• 5»Oxl0**% 
m 0.1» 
. - 35*0 
g™ _ _ 
x0»25tiA 
- 2 . 0 
0 .0 
0 .0 
1.0 
3 .0 
n.o 
20.0 
27.0 
34 .0 
42 .0 
47.0 
51.0 
53 .0 
54 .0 
54.0 
»m 
«B» 
•" 
0.440 
^ 3.5xlO*^M 
3i0.25iiA 
- 2 . 0 
0.0 
0.0 
l.O 
4 .0 
12.0 
22.0 
31.0 
39.0 
46.0 
50.0 
52.0 
55.0 
53.0 
53.0 
-
« 
— 
0.430 
3.0xlO*^l5 
x0.25|i4 
- 1 . 0 
-0 .5 
0.0 
1*0 
5 .0 
14.0 
22*0 
31*0 
37.0 
44.0 
49.0 
52.0 
53.0 
53.0 
53.0 
-
^ 
«e 
0.425 
2.5xlO"^H 
x0.25tiA 
- 2 . 0 
0.0 
0.0 
2 .0 
6 .0 
16.0 
24.0 
30.0 
37.0 
43.0 
49.0 
52.0 
53.0 
53.0 
53.0 
<•> 
- . 
— 
0.415 
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tmbl> 17 
SolSkTOiTsmB with aiff«r«at oonovntratloa of •alloyladd«hjd««-
l^lutaaio aoid Sohiff<*bas» in ft<iu«oua media* 
Oono«ntrmtlon of Ctt(KO«}j^  • I»OxlO*'lI 
Ooaaentration of fr l toa X-100 • J^ O^ IO"**?^  
Conoontratlon of lithium Chlorid** 0«1I{ 
Applied 
Pot«ntiiiil 4.53aO"^3 
J^I^ fiCis'M' 
4*03El(r^M 
ftffa^iM 7agnff!T3ry«ra:?ffy 
3.saao'*% j.OxloF^I 2*5xlO*^H 
oao 
0*20 
0.2$ 
0.50 
0,55 
0.40 
0.45 
0.50 
0.55 
0.60 
0.65 
0.70 
0.60 
0.90 
1.00 
x0.25|iA 
0.0 
0.0 
1.0 
6 .0 
11.0 
19.0 
26.0 
54.0 
42.0 
49.0 
54,0 
56.0 
56.0 
x0.25|iA 
0.0 
0*0 
1*0 
2 .0 
7*0 
15-.0 
21.0 
28 .0 
56 ,0 
44*0 
50.0 
55»0 
56*0 
z0.25tiA 
0.0 
0.0 
1*0 
4 .0 
9*0 
18.0 
26.0 
55.0 
44.0 
51.0 
55.0 
56*0 
56.0 
x0.25uA 
0.0 
0.0 
1*0 
4 .0 
11.0 
19.0 
27.0 
56.0 
45 .0 
48.0 
52.0 
55 .0 
53.0 
x0.25uA 
0.0 
1.0 
2 .0 
5.0 
15.0 
21.0 
26.0 
56.5 
44.0 
51.0 
55.0 
56.0 
56.0 
1^(V) 0.465 0.460 0.455 0.450 0.440 
50 
U>U l^, 
FoXarogTAntt with diff«r«nt c»onQ«ntratlon of Mdlo/laXd^hyA** 
glutftmlo aold 3ohiff'»ba8e in aqueous nvdla. 
Oono«ntratlon of Cu(IIO.)2 * ^•0«10'**fl 
ConotntrAtlon of tttton X-100 • 5.0x10*"^^ 
Coaic«ntration of lithium ohlorldo «• 0«Ul 
Applied 
fotetitiaX 
in(Volte) 
0.10 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 
0.65 
0.70 
0.75 
O.SO 
0.90 
1.00 
4.5x10"^^ 
z0.25|iA 
0.0 
0.0 
1.0 
5 .0 
10.0 
17.0 
26.0 
34.0 
42.0 
50.0 
56.0 
#0.0 
60.0 
• 
•«» 
mm 
Temp. • 45 0 
WMiI.U-)j\Mi*\MifUt\'^'4Mt^yiW$'mBl^.%:4€ 
4.0aclO"*^« 
x0.25)iA 
0,0 
0 .0 
1.0 
3 .0 
IS . 5 
13.0 
27.0 
56.0 
43.0 
52.0 
58.0 
60 .0 
61.0 
mt 
«•> 
tm 
3.5x10"' 
x0.25iiA 
0.0 
0.0 
1.0 
4 .0 
12.0 
20.0 
28.0 
37 .0 
45.0 
52.0 
58.0 
60 .0 
61.0 
«• 
• 
«. 
g _ _ _ _ ^ 
x0.25}i4 
0*0 
0.0 
1.0 
4 .0 
11.0 
19*0 
29.5 
37.0 
45.0 
51.0 
57.0 
5y.o 
60.0 
-
• 
«• 
2.5lKlO"* i^ 
x0.25tAA 
0.0 
0.0 
1.0 
2.0 
6.0 
14.0 
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FIG.3-P0LAR0GRAMS OF Cu (ID-SCHIFF-BASEC S-G) COMP LEX 
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Polarografas ^Ith differetst conoentrution oto-ran-llltrs-
i&pplied 
iB(Voltfi) 
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0,20 
0.85 
0,30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 
0.70 
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0.90 
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CoBCsntratlon of Tritor, 3C-100 
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?ol»rogniBfi with <!iff*r«nt oo)sc«ntratloa of o«>ir&nililn-' 
Concentrfttioa of Cu(]!0«)2 «• l»OxXO*^ lf 
Conoentration of IViton X-lOO • 3.0x2.0"^^ 
OoQtontratlon of sodium acotate* o«xn 
4ppii«d 
Potential 
in(VoIts) 
0.10 
0^20 
0*25 
©•50 
0»35 
0.40 
0.45 
0.50 
0.55 
0.60 
0.65 
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0 .0 
0 .0 
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^\>x; a, 
J^larogz^ia* with dlfforeni ocnoKatration of o»voxiLXliR^ 
concentration of Ou(BO,)j, - I.OXIO-'H 
Concentration of Sf-iton X-100 • 5*0:0.0*^55 
Conor ntimtiozi of sodilum aoetate « O.HI 
applied Potsut ia l 
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Polarograms with different oono@ntratlon of o-^ra&lIIlQ-
glyeine SoMff-baae la methanol* 
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Potential 
in(Volte) 
oao 
0.15 
0.20 
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0.45 
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0 .0 
0 .0 
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foXarograme vlth diff«r«nt oonotntmtlon of o««miiilXlfi« 
«lyoin« 9ohlff«-bfts« in aqiMous ««dla» 
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PottntiaX 
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0,50 
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Oonc«ntratiott of M » 0 5 ) 2 
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-
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56.0 
-
-
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0 .0 
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-
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x0.25|tA 
0.0 
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-
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-
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V0l«rosrAQ8 with diff«rent oonoentration of A-TanlXiio» 
gXjreln* Sohlf f-b&ee l a a^ueouc a^dia. 
Qorsoontratlon of OaCl^ Ott)^  • LOxXflT^II 
aojM5«?ntyation of fritoB £*100 • 3»0T10'^% 
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Cono«&tratiOR of aodlvji aoe ta ta O.XH 
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26.0 
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PoXttrogrftss with diff«r«&t oone«ntratioii of o-^vanillia*-
gX^Qinit 3ohlff<»^0e la aquooua meflla* 
Conccitraticn of Ca(IIO.}2 • l.OxlO""^ !! 
Coiioc»t3?a1iioa of Triton X-100 w 3mf>xXQ^% 
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PolJirogrftms with dlff•r«ct ooaetntration of o«-!fmiiilXl&» 
aspartlo add Sohiff lms« 1A sMttmaol. 
Conoantration of Ou{Wm)j^ • 5«OxlO"*fK 
Ooaettttifatiois of SjHttofl A-IOD » 3«OxlO**J'^  
Oonotntration of aodium aeotato • 0*1K 
Apoiiod 
Fotontial, 
ln(?oXta) 
oao 
0*20 
©•25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 
0.70 
0.80 
Hm 
2.25X10* 
x0.25|i^ 
- 1 . 0 
-I .O 
0.0 
1.0 
5 .0 
14.0 
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32.0 
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fOQpi > • 25®0 
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0 .0 
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-
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32.0 
-
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0.55 
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54.0 
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Polarograma with Al f«rent oonoantratlan of o-^anll l ln« 
aspart io aolA ije^l^^*^<^« in adthanol* 
C^acmtrstlon of Cu(llO-)g « 5»0xl0i**M 
Cono®£t»atl0a of Triton X^lQO « 3»OxlGr*7» 
Cono ixtratiOQ of sodium acetate • 0«1H 
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p0t»ntial 
in (Tolts) 
0.10 
0*20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
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PoXard^me with different eonoentr&tion of o-vamlllln-
atpartlo aeldi Schiff»l>a8« in ssatiumoX, 
Concentration of CuCllO.)^ • 5«0acl0i*^ }f 
Concentration of Triton X-lOO • S^OxlO"^// 
Oonoentration of ^dl\m aeetate* 0*111 
Tesp* » 40^0 
Aoglied ,„ ,I?if;^ >rer^ ,^.TOaSfflaty;,-^ iQi> Q^ ^ „ 
in^(?oltJ) ?*255!lO"^?! 2,0ia0"^H l.TSarlO'^K l»5axlJ"'^H 1 • 25x10 H 
0.10 
0,20 
0.25 
0.50 
0.55 
0.40 
0.45 
0.50 
0.55 
0.60 
0.70 
0.80 
0.90 
x0.25ii& 
0,0 
1.0 
1.5 
4 .0 
10 .0 
20.0 
33.0 
38 .0 
59.0 
40.0 
41.0 
x0.25p& 
o.d 
1.0 
1.5 
4 .0 
U . O 
23.0 
35.0 
41.0 
42.0 
42.0 
42.0 
x0 .25i^ 
0 .0 
1.0 
1.5 
4 ,0 
12.0 
23*0 
T^*0 
58.0 
39.0 
40.0 
41.0 
x0.25»;^ 
0*0 
1.0 
2.0 
4.5 
12.5 
2C.0 
35.0 
3B.0 
39.5 
40.0 
40,0 
Z0.25)A4 
0.0 
1.0 
2 .0 
4 .5 
13 .0 
2S.0 
36 .0 
39.5 
39.5 
40.0 
40.0 
S^(V) 0»40U 0.392 0.3S7 0.3B5 0.380 
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PoX&rograaa nith dif.f«i0iit ooaeeEtxmtion of OoViaiiiXllis-
atpartio aoXd 3ohlff?9^8« aqueous aodia* 
Applied 
Potential 
iQ(Volts) 
0.10 
0.20 
0.30 
©•35 
0.38 
0.40 
0.45 
0.50 
0.60 
0.70 
0.80 
0.90 
84.(V) 
Oonoentration ot CuCHOjk 
eoneeBtyatlua of friton £*100 
Oonci 
4,53ao" 
x0.35^A 
-1.0 
-1.0 
0.0 
1.0 
4.0 
8*0 
43»0 
49»0 
50.0 
50.0 
-
-
0.427 
intration of sodiua acetato 
Sfer.p. 
• 1.0X10*'H 
• 3.0110" 
• U,1H 
• 30**C 
'^% 
mffnvm%,S9^-<^fi^»t%^ptk pf 'mn^iz^^^^ ,,, 
•^H 4 #0x10** 
xO*25p& 
•1.0 
«1.0 
0.0 
uo 
3.0 
8.0 
44.0 
49.0 
50.0 
50.0 
-
-
0.425 
'H S^SslO^^M 3 
x0.25^& 
-1.0 
-1.0 
0.0 
1.0 
3»0 
10.0 
46.0 
51.0 
51.0 
51.0 
mm 
m» 
•0«1O*^H 2 
X0.25)i& 
-l.O 
-1.0 
0.5 
3.0 
5.0 
16.0 
48.0 
49.5 
51.0 
51.0 
-
-
0.420 0.416 
l.5xlO*^ M 
x0.25»tA 
-1.0 
-1.0 
0.5 
S.5 
5.0 
16.0 
51.0 
51.5 
52.0 
52.0 
-
-
0.413 
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?olaa*0|^ a>. 9 vith different oonetntrtttlon of o*-if»nillln~ 
aspartlo aoid 9ohiti'»ba8« in aq^utous mtdi** 
Conoentratioa of mm^);, « l.OxlQ-'a 
Co«eentratloa of fritan X-100 • 3»03rlor /^o 
Conod&tratioa of 0oai«ui ae«tat« • 0*1K 
le. p. • 55*0 
ln(vSats) ^'Sxlf^ H 4«OxlO*2^ S.SylO^^ J.Ojrld^^H .^S^ XO"*-?? 
I •cwv'wi*' «<Bi>Mii IT I i mmtmmMm'^tmtmmm 
5:0,25i*A siO^SSiiA KO«S5*^ RO#25I»A xO,25|i4 
0,20 -l .O -1 .0 -1»0 -t.O -1 .0 
0.30 0.0 0.0 0.0 0.0 0.0 
0.35 2.9 2.0 2.0 2.0 3.0 
0.38 8.0 7.0 6.0 6^0 4.0 
0.40 46.0 49.0 52.0 54.0 55.0 
0.45 52.0 53.0 54.0 56.0 5^.0 
0.50 54.0 54.0 55.0 56.0 56.0 
0.60 54.0 54.0 55.0 57.0 56.0 
0.70 • — • mm m. 
0.80 • - • • • 
0.90 - • . « • -
B,(v) 0.386 0.384 0.382 0.380 0.376 %{yf) 
mmmumtmmmiitm 
SIMSLH 
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FoXArogzmas with diff«r«at oonoftntration of o^vanllXln^ 
aspiurtlo aoid Bohiff-'bas* in aqu«0U4 anedla* 
0 iio«ntratioa of Ou(;<t^ )«. 
Conotitration of 3?riton X-100 
Conoeixft ration of ooAltm ao«tfit« « 0«1H 
Applied 
£»otentia3. 
in(trolt8) 
0*20 
0,30 
0,35 
0.40 
0,45 
0.50 
0.55 
o.«o 
0.70 
o.eo 
0.90 
^in 
Diff^rant ooneentiration of 
4.5aao"^S 
?tO*23y^ 
• 1 . 0 
0.0 
1.5 
57.0 
5a.o 
5B.5 
58.5 
58.5 
• 
-
-
0.580 
4.0x10 a 
3c0.25iii^ 
- 1 . 0 
0 .0 
2 .0 
58.0 
59.0 
6U.0 
60.0 
60 .0 
•at 
-
mm 
0.378 
3,5xlO""^H 
xJ0a3i^h 
- 1 . 0 
0 .0 
2m3 
55.0 
5a. 0 
59.0 
59.0 
59.0 
-
-
mm 
0.375 
ilobtff-teaaa 
3.0xlO-^H 
XQ«25|AA 
- 1 . 0 
0 .0 
5 .0 
55.0 
56.0 
57.0 
5e.o 
5R.0 
-
-
-
0.372 
2.5x10*% 
xO.?5iiA 
- 1 . 0 
0 .0 
4 .0 
51.0 
56.0 
56.5 
59 .0 
57.0 
mm 
• 
• 
0.370 
gftlilt 51 66 
FolarograiBS with dlff•ront oonetntzutlon of o«<Taiiilliii« 
aspftrtlc aeid Sohiff-base in aquaoae flMdia* 
Concentration ot Ca(^)2 • X.OxIO ^n 
6one«nt3mtion of 11*lton X-100 « 3.0x10* v& 
Concentration of oodiua aootate « 0«1M 
Applied 
i^oteatiaX 
in(Volte) 
oao 
0.20 
0,25 
0.30 
0,35 
0.40 
0,45 
0.50 
0.55 
0.60 
0.70 
0.80 
0.90 
«^(T) 
4.5iao** 
x0.25ttA 
- 1 . 0 
- 1 . 0 
0 .0 
1.5 
10.0 
55.0 
62.0 
64.0 
64.0 
64.0 
«» 
-
-
0.372 
iimiM'mimmm^MiMfm 
\i 4.0xl0*^M 
x0.25|iA 
- 1 . 0 
- 1 . 0 
0 .0 
1.0 
6 .0 
57.0 
63.0 
65.0 
65.0 
65.0 
-
-
-
0.370 
3.5x10"" 
Tetp 
•H 3 
x0.25{iA 
- 1 . 0 
- 1 . 0 
0 .0 
2 .0 
8 .0 
62.0 
65.0 
66.0 
66.0 
66 .0 
-
-
-
0,368 
. « 45''C 
.OxlO"^M 2 
xO*25uA 
- 1 . 0 
- 1 . 0 
0.0 
1.5 
6 .0 
63.5 
66.0 
67.0 
67.0 
6 7 . 0 . 
-
-
• 
0.365 
.SxlO-^M 
x0.25|iA 
- 1 . 0 
- 1 . 0 
0 .0 
1 .0 
5 .0 
65.0 
67 .0 
67.5 
68.0 
68.0 
-
-
-
0,360 
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In all CAMS tiaf le vtll d«fS.n«<i waves vara obtmisedt 
whose lialfwsTe potsBtlal elilfte^ towarAs aiors ssgatlirs waXus 
with iBoreaslcg ooncsntratloa of 8ohiff*t>as« (Fig*l9?»9»4t5}. 
It in^loatts ths ootsplex fox^B^tlon betwtea Uohiff«»l»ass and ooppsr 
(IX)» Bie plots of log i/l^^j^ '»^» 2^ ^ for sach aciilf"f-h»8# vere 
llt7«ir hi7t ths valuta of ths slops wore found to lis hetwssn 
35 atr* to 1»9 snr (Table 5?) whloh are not la a^eeaent with the 
theoretloal value* 1?he number of eleotroiia oaloulated for the 
eleetrode prooess was found to be fraotlonal> showing thsrsby 
that the eleotrode reaction is Irreveralble la nature. Further 
a plot of 1^ ws fE was a straii^t line passing through the 
orlgion (Flg«€)t but the £< was alaost independent of drop 
tiicie* ill the above results reveal that the rsduetion Is 
diffusion eontroUed but irreversible iaaiture* 
fhe formal rate oonatant k^ ^o and transfer ooeffleleat 
nU. bave been evaluated he e by emploj^lng Xouteeky's theoretieal 
treatment as extended by Meites and Zsraelf it follows that 
•d.s" * ""*^ ^^ ^^ ' f ^^ "1* • ^*^^^ ^^« ^^ 
(29) 
where 
X . .^i^jai log * i/r'^^ '^**^  
o 
INSTRUCTIONS 
^ rfadarttlon en dauan* jera iubll* en francais ou dans un* autr* langua adrnlsa 
kaM I* pays *o destination. 
Poor dMauaner vetre envoi, la dooane du Pa/s d« destination doit en connaitra 
^ sontenu. Vous devai an cons^quanca, ramplit la d6cl*ratiar. d' ane manler* cempI6t« exac 
'ta et lisible. Dans le aai contraire, li paut an ruseltet ies, 'eurdt dans !' acheminament da 
t 'anvo le td ' autres inconvaniants pour la destinataire. Oa ;ilus taute declaration faussa, 
•mbi{ua au Incemplete, risque d' entrainer notamment ia saitle de I' envoi. 
II vous incomba, par allleurs, de vau» renxelgner sor los dacun»ents (certificat d' origina^ 
cartiflcal saniuira, facture, ate), sveneuaiiamont axjgililas dans I fays en destination' et de 
ia« annexer a la prisente declaration. 
Case ('O L Indlctlon axigiaid ne dispense pas da i'oblifaltloR ds remplir b d^elaraticn 
de maniere dauillee, et n'implaque pos n^cessa4remant radmission en franchise 
de I' envoi! dans la Pays de denination. 
Case (7) Voir renvoil (t) cl—dessous. 
Caia (13) Indlquer s6par6raant las dtfffcrnatos esp6ee» da raar«Wandis3s. No sont pa* 
admls«4 les indlaations g6nerlques tfiU«» que: "produits alim6ntalres," 
"echantilions", pieces da reclunga etc. 
Cue (M) lndiquar,s'll eat e»nnu. le ninnere tarifalre du Pays de destination. 
Case (15) Indiquar, le potdi net da cheque espice d« mardrantiSse. 
Case (16) Indiquar le valour da chaqae espice da marchandise, en priScliant runlto 
raonauire utiiis^e. 
Note I—Donnar dans la ease (7), le ccs 6chtoitt toutc autre Indication utile rnarchandise en-
ratour" "admission tcniporaire", par exjmpla. 
The customs dechretloa thoald-be eempleted in French or in a language which is accep-
led In the coantry of <ijstls<;tha. 
To deer yeur item the Ci'stoau in the eaantry of ihsttttatioa need to knew v/hat the 
contents are. You should tfierejore cofap/et« your rf-c/orattef fully,etturet'^ly and haihly, 
o^erwlse delay and Inoonvsnlenct may Its causod far ti» addreasea Moraaver, a false, mislea-
ding et incomplete dederattoa may Isad, far fri«««».c9, ta the seizure ef :hi /tera. 
It is also your respir,^il>ility to find out vhct dacum^nts, if eny (certificaUt ef en<fm. health 
certificates, invoices, etc.), are required in the country ef destmrtujn and to attach them ta 
tills form. 
Item (4) The insertion of a cress m thrs tpaee does net dispems v^.th the rstpiirement of 
detailed nmpletlon ef the form, nor does ft eeoassarlly impiy Hiat the goods will 
be admit&sd free ef duty ia the eoantry of desthethm. 
kern (7) See note / babnr. 
Item (13) Stats eontentt, indieatinf separately dlfftrent kinds ef goads. Central description! 
such es"foadstuffs" "sawplei", "spare parts", etc., are not permitted. 
Item (14) If known, state customs tariff mincer in the country ef df uttftion. 
Item (l5) State net weight of eodi kind of goods. 
Him (16) State the yalue ef each kind ef goods separately, lai.£Mlag tlu meaetary unit mad. 
Note \—Insert here any et/ier releyant Information (e. g., "returaedgoo4»",t«mporarr orfm/nton) 
MGIPAIi.—196—2I-S-7I--5,00,000. 
AVANT DE REMPLIR CSTTE DECIARATION LIRE ATTENTIVEMENT LBS 
iiNS'i,.L'CIIOIMS A U VERSO 
nUORE COMPLETING THIS fGRM YOU SHOUlI KtAi iAREAjLLf Wfi ' 
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tli« Yaltt* of *ii<^ * i s obtaiiwd by •tuatinc tli« slop* 
of tb« straiglit lim» plot of B^^ ^ TO t^os V ^ . ^ ' 0*54( Xo« t ] 
( n « , 7 ) with - ^ y ^ ToXt «t 25*C. Tho Intorcopt of tho 
OAiBO plot mi» ttfl«4 to calottlato ^ ^* ^^^ valuo of 9^^ «mo 
ootiAAtod by ZlkOTlo oquatioxi* Tho rooulto ar« ouiBiaarlood 
in tho Tablo (9(}« fho vaXiio of k^ j^ o i8<IxlO*' both in 
a%u* and nono-at^ * sediat indleato that oXoot:^ odo proeoso i t 
ooppXotoly irroToraiblo* 
«^o ootipoHltlon of tho oo*!tpIf>x®8 io dotorsiinod by tho 
trfiatatent af Sttbrahaanya's aethod ^ for irr^Torolblo roduotion 
proeooo as 
fho vaXuo o ' ^ ^ / 2 / ^Xor O i^o dotoxwinod from tho 
aXopo of tho pXot of \/2 '^^ * ^S [Sohiff-BaooJ Fig,8t9» tho 
rooutXto aro otwmariood la tablo (35)* 
Tho pXot of S^ #2 *^Xn«t • Xof C^voro otraight 
Xinoo (Fig»8i9) vhlch ohovo thii^ t a aiagXo oompXox prodoaiaatoo 
over tho partleuXar Xigaad ooaoontration raogo* Qaur "^  ot«aX« 
•ugfootod that a Xinoar rolatioa botwooa Kj^  #2 "^^ ^^^M ^^ Xa 
not tho ottXjr oritorloa for tho proaonoo of a oin^Xo oompXox* 
fhwoforo tho ooetfooitioa of ooapXozoo of Oa(II) vith o-'vaaiXXiao 
fXjroiaOf •••wvaaiXXia-aopartio aoid aad aaXioyXaXAohydo-aopartio 
aoid voro dotor«iB«d by applyia« Ooford aad Kwao** aothod uoiag 
tho irmXiio of oCi^/j ^ • • • • * • ' "x/t*** ***• *^** **^  'o^*^ ^* \ 
1 • V-A in aque o u s . 
2. V-G in aqueous-
3 • S-A in aqueous. 
A- V-A in nonaqueous. 
5* V-G in nonaqueous-
6- S-A in nonaqueous. 
r-—1 
en 
o 
08 
CD 
-"^  0.4 
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X 
o 
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0.4 
0 - 8 -
1-2 • 
FIG-7-COMPUTATION OF noL A N D k % ( h ) 
•6. I I — I — t — ^ L 
0 3 0-4 
1/2 ( V ) 
FIG-8 - CONC HALF WAVE POTENTIAL PLOTS OF C S-G: ) 
A DIFFERENT TEMPERATURES.CURVE 1 IN AQUEOUS 
MEDIUM; CURVE 2,3,4,IN NON-AQUEOUS MEDIUM. 
CD 
CD 
2-3 
2.1 
J ?-9 
o 
I 
1-7 
1-5 
1-3 
in 
CO 
CM 
2-2 
(V) V-A in aqueous 
(2) V-G in aqueous 
(3} S-A in aqueous 
(A) S - G in aqueous 
(5) V-A in nonaqueous 
{§) V-G in non aqueous 
\7) S-A in non aqueous 
( ^ S-G in nonaqueous 
0-^7 CI, 2,3.^,5) 
0-37 C6,7,80 
FfG.9-C0NCENTRATI0N HALF WAVE POTEN TIAL PLOTS AT 3 0 . 
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gif9 m atraiflit l ia* with * Hop* vitli the »-*xls wlill* that 
of f«tXj • • 0^ giT«s « •trftlfht Xiii« 9«rall«l to I t (FigtlOy 
lXtl2)« fM.« Indieatfts th« toraatloa of Xtl ooaplox ooao • • 
dotomlaed bjr Sttl^ ratoaaaara** «a«t2iod» fho rooulto «ro ouaaaylood 
in tabloa (57). 
Sho atablxit^ eonatant K^  vaa ealoulata<S at aifferont 
toaporature with thto holp of ao41fi«d Liagano laothod for 
an irwrroraltolo prooooa • 
fhe teaopo of t i» plot of XQF, ^^ •» l A illv a tho er«argy 
of aoti^ntlon (Tig»X3) an«1 the valuo of thoaKP'-'-dynaia e^al 
paraMOte? • ^ F» ^U ai^ /:::iS i s aq t^uious and non—aquaoiia 
mttdim i#oro osftleulatod (vidt Taiblm 38»39)* 
fo oXarify tho aabigultjr thmt arlaaa i f oompXoto 
l^droX^aia of tbo 8e)iiff-baaa talcaa plaoo In watart tha 
poXaiograaa of oo par (II ) indiTidiaalXf and wltli raapaotlTo 
aalno aeldt aXdalisrdaat 0alkiff«^aaa» yiwrm aXao takan and ara 
eiiovB iM fXg»{14)m fha )iaXf«vaYa potaatiaX of Oa(IZ) ia ahlftad 
towarda aora aafttiTo vaXuaa la aaeh aaaa aad tha peXarograa 
of tiM Sahiff*teaa la ^ulta dlatlaot and tlia l i la qulta 
dlffaraat fro« theaa of Oii(XZ) fXyaina or Oa(XX}»aaXlajXaXdoliyda* 
flia atabiXlty ooaataata of aXX tha SoKlff-Vaaaa at 
dlffaraat toiq^ratiiraa la aoa-aquaoua aad aqaaoua aadia ara 
o 
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1 1 
0.0 2 0.04 0.06 0.08 
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F1G.10-PLOTS OF ¥r. AND F , , VS SCHIFF-BASECS'A) CONC 
0 [xj 0 [x] 
24 
( D f^ot^l if^  aqueous. 
CD F^  [X] in aqueous-
v5 ' '^o[x] '^ non-aqueous 
( 2 ) F , [ X ] m non-aqueou< 
o 
o 
u. 
O 
60 ^ 
X 
40 
20 
0 
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•vaumrimA via* t»M* (5I>»59) r««p««tiT«l3r* On •oapftrislai; th« 
r«»iil'l» IndiOAt* thit th* stability of tht ooapltx i s grvftttr 
itt iiea«imu«oua ««dia» This i s quits sigaifioaat la Tisv of 
ths sffsct of seXvsat nattirs oa eott|>ls3E»tioa sqailiteris* 
I f JTf 1>l 9t Ptf 
Xa Britton-fiobiason buffor vsll 4tfinsd V S T S S ars 
obtaiasd abovs pB • 9. 7hs plot of B« T S TB^ shows a sharp 
brsak at pH » 7*0 to pS • 8*0 for all ths oompXsxss <Fi£«X5)* 
7hs number of ligand AOISOUIS att lOhsd to psr aols of atstal 
ton (p) has b#oa astsrotiatd bjr usin^g s^uatloa (35) both ia 
aoidlo aad basio pH r .ag«* 
^^ ^ -fft^ gg^ g • p (33) 7m^ Jjin 
Ths rssults show that ths oonplsx fomatioa (Xtl« MsL) 
taJcsn pXaes only in aoidle asdiua* The off sot of pH on i>| 
vas as^igrtble. Plot of M% rm tfimpsratars wsrs stral^^t 
llnsa» shoitiing thsrsbyt that thsrs i s ao ohtmiro la slsotrods 
rsaotioa aschanis* with tsapsratiire*^ 
PH 
CO 
I 
Q I 
X 
"to NJ 
^ o 
I 
o X 
O 
f 
CD 
> 
m 
o 
o 
Tl 
[— 
m 
X 
m 
< 
71 
pL^lm l i 
Ooapl«z Media 
dXop* of tli« ^iQ^ of th* 
plot S^^^^v* plot El •» 
log i/i^^j, --logCj 
(V) (V> 
(1) cu(zz) ataieyiia- Aq« o.o64 
doltydo-gliroiiio 
Soa-iUi. 0.080 
( l i ) au<Z£)-iSalioylal> 4^* 0*0$2 
dohydo-aopartlo 
' ao id . 
Son-Aa# 0.073 
( i i l )Ctt( lXMaliO;yIal- Aq* 0*130 
d^bydo glutanlo 
aoid. IfdjQioAqt. 0*080 
0*180 
0.147 
0*066 
0*110 
0*117 
0*090 
Ko.oi^ «oloB 
of Xifi^mA 
eo«lt>liiiiig 
with ono 
from motal on 
Ono aol« 
Tiro aiolo 
9zko fflolo 
On9 nolo 
O210 siolo 
Oim mole 
(iT) Ou<IZ)-^ «<vaiailliB A(|* 0*064 
glyolRO 
HoB--Aq* 0*086 
M Cu(II) o-vmnillla A<2« 0*055 
aopartie aoid 
9oa*iU|* 0*085 
0*200 
0*120 
0*059 
0*066 
One Biolo 
One siole 
fvo aolo 
On« BOlo 
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l i lU. 2Z 
AxmlynXm of VAX] functiorit for Ctt(XX)«.3ol&iff«l»aM (S.A.) 
iJSiyiir5!aaiitt3M8waB»JE»8LMHMBi» iiiiSTJiWWMiVffiiii 
Cooo* of 
Xlgand (V) 
^Ji^i ^j^CXJ Oo?>o* o f S FoC;i F^CXJ 
jao* 
1 .0 
X.25 
X*50 
1.T5 
3.00 
2*25 
0*208 
Q.2X5 
0,230 
0.235 
0.24$ 
0.253 
30.1? 
34.28 
44.16 
47.86 
57.94 
65.61 
p^-lxXO 
29.10 
27.36 
29.40 
27.32 
28,76 
29.15 
|l^«8.0 
• 
Vido Fig.10 
4.0 
5.0 
6.0 
7.0 
e.o 
9 .0 
0.296 
0.300 
0*303 
0*307 
0.311 
0.315 
1.304 
1.394 
1.463 
1.564 
1.677 
1.788 
0^-1.0 
7.6 
7.8 
7 .7 
3*0 
3*4 
8.7 
^.atSB.I 
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of Cu(Il) DJ/^ „^ k,^ ,,*' DJ/^ ^^ 11,^0 
V-0 5.463aO*' 0,04 l.eiaciO**^ 4.59«10>'' 0.64 l.t^xlO*' 
V-A S.ZTxlO*' l . n 0.98*10"^* 6.67iao*' 0.72 4.67x10"^ 
a^ 4.87JEior5 i.io 5.39xio*^ ^ s.esxio"*' i.xo i.oexio*® 
74 
TaItt«o of- log K» ^^ and ^ from polmro$pnm la aquoous aodia . 
Toaponi- Kg 
a.* Cu( 11 )-»3alioy2sld«» 
laydo aapartlc aoid 
2. Ctt( II )-.aalloyluldif-
Ibyde ^uts^Bdo aoid 
5 • Cu (IZ )«»o«»iraniIXlii-
^yoiaa 
4 •<#« (ZZ )<»o-Vaailli&-
aapartlo aoid* 
303 
508 
313 
3Z8 
303 
508 
313 
318 
303 
308 
313 
318 
305 
3m 
313 
318 
©•340 
0*344 
0.347 
0.552 
0.415 
0.450 
0.463 
0.480 
0.375 
0.370 
0.363 
0.360 
6.49 
8.18 
8.02 
7.70 
3.75 
3.57 
3.43 
3.30 
7.40 
6.95 
€.72 
6.51 
0.427 14.82 
0.388 14.61 
0.382 14.53 
0.380 14.02 
11.87 
11.63 
11.53 
U.28 
5.23 
5.07 
4.94 
4.83 
10.18 
9.93 
9.66 
9.52 
20.65 
20.71 
20.62 
20.50 
15.60 
26.3 
35.81 
-5.90 
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?alu«» of log Kf AF ani A3 from polarorram in non!-aiiU90ue media 
7«iapera«» OoBplox ttir« /!» °^ Ii»cal/iaol« eaX/aoX«/deg* (?) 
l«Cu(IX)«Salioylald0- 293 0,450 6.85 9*25 
b^do glycine 
598 0.578 6.65 9 a 7 
305 0*337 6,50 9.07 
308 ©•308 6.50 8.94 
2.Cu(II)*3aiioylald«- 298 0.290 5.50 7.27 
fatyde ae j^r t io aoid 
303 0.288 5.12 7.12 
308 0.265 4.86 6*81 
313 0.258 4.70 6.70 
3.0ci(II)«o*79miUin- 298 0.300 6.6 9.06 
glycine 
303 0.288 6.4 8.93 
308 0.279 6.2 8.80 
313 0.275 6.0 8.22 
4.Cu(II)«o-?anillln- 298 0.378 4.5 6.18 
aapartio aeid 
503 0.380 4.3 6.00 
308 0.382 4.2 5.96 
313 0.385 4.0 5.77 
0.014 
0.028 
0.010 
0.026 
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dftiaoiittrated th« tommttoti of Sohiff-lbaMi «• an inttrnadiat* 
in ansyaatio and nonaneyaatio raaotiono* fharefor«» attantlon 
isaa bean jtoonssad on l^ to* iswolijBmiaa of @Qiiiff«baaa fomationt 
liydrolysia la aqutoue mXutlon^ their raduotion in aixod or i^aaio 
aoXirents under aoidio and alkalina eonditionn* Kinatic 
inTcotigationa'**® on tba hydrolyaia of i»ohiff baoea aot..bliehed 
tha eaeoaptibility of the so raaotiona to specif io s^d ganr^ ml 
ueid catalyaia* l ^ l i e r atudiea of Wiiii'' aultgaatad th.t in 
tlia bydrolyaie raaetion tba addition of water to form earbinola** 
»ina in the rata detaroining step at neutral fK» Kiaetariing and 
co«workar0' from polaro^rapbio difftaion ouriNent data inditmtad 
the daooxposition of oarbinolam-na aa the rata dateraining step* 
Mtar work of @ordaa and Jar.oka^ showed tliat Sehiff baaa foroation 
unlargoao a transition in the xmta datenainlnf atep from rata 
datemining dehydration of the oarbinoXafflite addition produo<^  
at neutral pit to rata dettsnitiit^* a:, ine attaek: ttndar aoidio 
oondltiono* 
foXarogz^pliio etudiea of lloliiff baaa have been taken 
in aqtteoua'* * and non«-a4uaoii8***^* aadia by aararal vorkara* 
The influenoe of aubatituenta on the ireaotiYity of aaom^thinea 
11 polarogiraphie raduotiona baa been studied by Tehera and 
15 11 
na«rl .T. . t . 1 . T . tar ." r.port.d that th . l^/j o* BOH - m' 
lifted to store positiYS iral^ e by 0*1S to Q»30 volts where R 
group was rapXaeed by a«»aaphthyl or anthranyl» whereas the 
replaaeaent of R* resulted in no appreeiable shift of \/2» ^* 
replaeement of R* by •0E»* * ^ 2 ^ "^ 0*naphthyl groups also 
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did not •ffeot th« f irst iialfifavt pottntlal of ttm paront 
oos^otmds* lloveirtrt t!i« tlrmt balLf«aT« pottntlal and aooord 
iialf«iiv« potential woro found to oliift by •0*02 and -OvO? 
volts whon E^  was roplsood by gx-oiips lilso oCSj^ O^ SL^  «41H(C8«). 
and '^OfSjt * 
IS 
DiaitrievE ot al« studied the depeadenoe of the 
polaro£;raphio h-ilf wave riotentL'il on the @i2testltuents in 
bensalaniline nith cm eleotroa doimticc onOsi^ tittstent in the 
para«»|K»8itioii of the atiiline rii\g» fho haXf«rave potential ^as 
found to shift to nojre nep^tlve fmlttoa as oonpajfed to the 
unsubstituted parent compo^ ands* 
In tiJi© oi^ aptert roinilts os the polaroti?apMo inveati^-
tion on iiehiff-baaes derived fztsa salioFloldehsrde^glyoiaet 
saIioylsCLd@h:rde«aspartio ao:ld« o^io^laidehyde«^utamio aoid» 
o«^«anillin»>gI^oine &nA o«<v&nilXinHi6imrtio aoid in atiueotis 
media nn4er TOTTing conditions of pli are preesated* A laeehemisia 
of eleotro-reduotion of these asoaethins based on theae data has 
been disovL.'3ed» For this purpose i t i s neeeesaz^ to know 
ei^etl^ the ntiaber of eiootrons partioiputinr in the «>ieetrode 
proMSs* Tti9 nnaber of eXeotrons has be#n deteralned by 
aiXlieo ^loaietrio ;I^ ethod• 
A known arount of the solution of the substanee for vhleh 
*a* i s to be deteraiaed i s plaeed in a oell and i t s diffusion 
ourrent i s Be^sured at a potential B,» on the plateau of i t s 
wave* Then a known aaount of a solution of the substanee for vhi< 
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•ii» U tooim 10 p U c d m a ••nonA ctll and thl. 1^ la 
aMaurtd at another aultabla pot«ntlaX» X^* ^^ ^^ * ^^ 
otXla are ooitnoottd in sorlaa and a pottntlal aqual to Xj^^Bj 
la applied 'doit^ ss them far two or tlirna houra* The oaXl ara 
dlseorndoted and tha IrdlTldual 1^ ara naatorad under the aaaa 
condition ae before. If T ^ le the Tolunie of the aolutlon for 
whioh *n* le known to he eqi^l to iMt<h i* Ite oonoentratlont 1. 
Its orl£;lnaX diffusion ourrent Ceorraoted for the realdual ei^rrent* 
but not neoeasirlX^ oonverted to mloro aapera or other absolute 
unites)* A i ^ la the ohaage of dlffuolon ourrent produced bjr 
the eleotrolyais (In the saoe unit aa $^}« If v^* o^tl^c^d 
A l ^ are earae <|uantlty for the aolutlon of the aubstanoe for 
whloh n • B2 le belne determined ae follovat 
^ 1 , 1- ?%C, 
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ff ^  !> I ft I a r^  y T 4. at 
zx 
kgCoyE 
w 
? 
Th« Sohlff-bsiflwa (X«V} shovn at^ o^ e ves^ e pr«par«d 
l}^ ^ tht awthoi of E«i!ittrt •% al* as dtt8oril>od in Qiapt«r II* 
Stook •oiutlons of lithiDa ebXox*id« (0«lH}t Triton 
X<»100 (O.XS*/) v«r« u»«d as attpportifis olaotroljrtie anA 
aaxiaua aapreaaor rospeotlraly* Froahly praparad aoXutlon 
<0« 02511) of uoliiff baaa in Brl%ton<-Bot»iAaoa truffar «aa uaaA 
for polarographlo anal^ rala* SaXioyXalAatayAa (B»llorolc)dlatillad 
Jaat prior to aaoy glyaiaa (fabrltuao Oe Layla)* o«iraiiilIla 
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A fiahcr « BleodropoA* Polar€|Ti^ P^ i» oon^tmotlon 
i9itl2 th«mio»tat«d eolX l^s h&en ua«a* Ml potastiiao »0r« !B«amir*d 
a^  airiat a eatuzmted eaXoael eleotrode* fripollod dlotlXI«d 
fflQrow^ wa@ uoed in the alsatrode* OI^ TJGB f r@® nitrogoa ^ a wa« 
used for de«ar«atioii* ISeaoui^ asG&ta of pH wdre doii« b^ Uysfcronies 
jl^  m t^er« foXurotraphlo etudlei ^tro oarriod out at 30 ^ 0*$^ 0« 
tlMi oliaraotori0tlos of tho fmpiXX&r^t vT^ t ' woro 2*298 tag* 
(a «t 2*4 og/seo* t » 4*0 aeo) i s 0«XH oodina aoetata* 
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X^olaro/raphio s t u l i e s were eairrldd out on 2«53eIO "'a 
0Olutlo& of thfi cosapotnd in th© buffer over the pH ranr® 4 
to I2« Ob'mxT^tiions are -^ven in table ( ! } • In th^ pH 
ran e 4 to 6, i* e l r 1© ve i l defire^ waire i s obtained* A 
@&oandi trave |iif»oe*?dtr.£; the orli imil i^t/e jii-pe-iro from pli»7 
to pl^9» tiOloL . eta submerged to ri . 'e a a in a e inr le wave 
a t pd « 10» f^i© irarlation of liiaitir^ current with pH indicates 
th '-t I - inc-caaoo as the pu tnoreaees upto pljmB arA a f te r 
pli««s6«S i | | deoi-vaBee iufisjjlt© of tH© inereao® In jxn* Th^ 
variat ion of Hi W9 pU i© llneiir Xn uoiaio ae veil ce in "Ikaline 
a'-diym atxX mhSixin a break u t pr^7.2 (Fie';•!)• ^he Ur S- pE 
relati imahip in noi^io and alkaline nedia <^ m be exi>lain«-l by 
. e | n . ( a ) ana 0)^ 
:|. - 0 . 0 7 5 - a.06 » p ^ ) , , . . . . . , ( 2 ) 
S^ - 1 . 0 5 - 0.05 (p i f ) . . . • • • • ( 3 ) 
A single veil defined vaire is oblainnd over the entire 
pH range. Flretly i^ increaoes in between pII-4 to PHPB5 and it 
reaaiae nearljr oonetant from pH«5*5 to pHi«7*5t above p^7*5 1^ 
deoreaeee ae pa inoreaaes. Half wave potential •ariea with pH 
linearly (Fier«l) and the relationship can be represented by 
(^ ) and (5) ia aoid and baaio aedia reepectiTely. The obaerwa-
Zli. 
11 
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tiont Ar« Mv«B in TAH* (2)« 
S ^ - - i a « - 0.035 (pH) CH) 
X, • • 0*02 * 0*055 (pH) •*•••••• (§') 
Slmildr oharacterlstiee hav« b«e& shown for this oompound 
as for XZ (tE!ft%»le 9)« A aia^ l^o v«2.1 Aefinsd wav« vas obtainsd 
of oimr tti« •utire pfi ran^s and Bt «lth pfi shows a linsar 
rslatloa with a break at pH • 9»1. (Fig.l)* i^ dsoreasss as 
1^ iaorsasso both in aoid and aXkalinet mudiat axoept ths pH 
ref;ion 6 to 7 in which i^ inorsaoss with pH« 
Two wair60 are obtained over the entire pH ranfe except 
at pE • 7* 7he obeerwatlone are i^an in Sable (4)* Th» 
hei rht of the first vawe (A) increases with the increase of pH 
in aoidio »ediiia while i^ deoreasesin ollcaline aedium as pB 
inoTf^ases and tlie wave is ill defined after pHio, The S. 
shifts to aore cei^ti^ value as pH increases* 
Two waves are obtained in the pB ran£e 4 to 6. After 
this the two waves subsuirge and a slnrle wave is obtained at 
pH m 6*5 (TaMe 5)« The variation of St with pH are linear 
at all over the entire jflB. ranre ar4 shows a break at pH • 6*0 
(Pig.l)* Their elepee are 0.0< and 0*075 per pE unit in aoid 
and alkaliie aedia respeotively* The variation of 1^ with 
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pH in aoldle region IB v ry littler hut It shows a aiadidsa l»r«ak 
bstwsen pU « 7 to pH « 8 ar4 thts i^ liicr«a««» oontiaitouBljr 
with increasr of the plU 
Th® behaviour of the wave at imriouo oonoeatration cX^mB 
an idea reim'^lnf the reversibility of the cl©ctro<l© process* 
yor a revsi'Sible liTooe&v. th® H* is indepeM^nt of oonoeatratioa 
here as» in ojn irrsTcraible pxoceaa B, ehifta towards more 
und aor© n©f:ative potentials* 
To set ar, IMloatioa of the rev^ -^ i albility imd nutare 
of the l^cttode proceaa, polarographle behaviour of the 
oo'ipoundo (I to ?) at varioue coacc^tratiO'-© art! at di'^ fex'sat 
pH have been ©jf-im-Laed* 2?he reeialta are tabiikited ia a^l;lc»e 
(6) Dad (7)* The.® 10 ehaa-^ -^ e ia half-wave potential vrlth 
Chan 8 of cano^ntration of i^ohiff-basee Fii*(4»5»6)» it shows 
the Irrevereltolo aatax'© of the eleotrode proee@©* The i. 
increases lla&arly with the iaorease in the ooaoeatratioa of 
Uohiff-baees as showa ia ?lg*2* Shis behaviour invariably 
rules out the pof^aibility of eatalytie or adsorption waves* 
The plots of root of the heifht of aiereurjr ooluans 
(yiig^yy) vs, i^ are linear Fig,3« The *eorreeted* or *effeotive* 
aereury pressure was determiaed by subetraotin^ the baok 
P„.„^ Of .^J'JVJ ' •"•" -"*• .PP--^*.^ to . 
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8T} 
pr«»«iar« of 1*9 «mo of Mcroury* « and t for tho eapillaxr 
iao«(l voro 2*4 ag/ooo* and 4 M O » roopootlTOly* tho Xinoar 
Aopondtnoo of i^ rm i^^^^^^ wig^oata tho dlffuaioa eoatroiXod 
olootrodo proooao a M oxoludo tno pooaibility of ki&otio 
eoatrollod eXootrodo roaotioa. 
fho offoot of tetsporaturo on tho polaroi^raphlo vavoa of 
an elootroaotive g?roup h«lp8 us to know tho xuitnro of tho 
vavoa* A diffusion oontroULod procoaa ia alwaya oharaotoriaod 
by a low iraXuo of twaporaturo oooffioiont (^ 9/* por dogree) 
whoroas a klnotlo controlled prooeas alwaya ahowo a oo^a^^ratlvoly 
hic£»r Taluo for tho oamo (5 to 15y( por dogreo)* fho VBIUO of 
tomporaturo oooffioiont of 1^ for oach tomporaturo iatorral mm 
ifi 
oaleulatod hy Ke|odly*a oothod umin tho following' oxprooaion 
mAmmmmAmmmmmimmJmmm < mk i .mn S « ^ * * 5 " ' » ^ y » P O r C 
*d ^\i 2 1 
whoro i^ and 1. ,. aro tho valuoo of tho 1^ at hii^hor 
and lowor tonporataro and tj-t* ia tho difforonco of 
toffiporatvroa hotwoon tho oorroapondln^ 1^« 
Tho toaporaturo oooffioiont of tho ooapounda X to T 
at pB • S and pH «• 10 lloa botwoon 1 to 4*/* por dogroo (fablo 6»9), 
It indioatoo tho diffuaion eoatrollod natiuro of tho wawoa* 
87 
Th* •olutlon (2.5Z10"'H) of all th« Bohiff»l>aB«« V M 
•Itetrolysed for Mv-tn to olght hotir* at pH « 5 and pH • 10« 
Two d.n»e« voro usod as oathodts and pXatinua olootrodo of 
noarXsr oqual aroa aa anoda» oadDlua ohlorida (O.IM) iroro usad 
aa a standard solution* tha ii\2n1»sr of elsotrons InYolTsd in 
th« aXsotrods proosos vara oaloulatad as dasoril>ed by allli« 
eouloastrio nsthod and fotmd to ba tvo at both pH iralusa* Th» 
data has b«on sbown in tabXa (X0)» 
Tha plots of a^ T S Xog ^/^JT"^ d^® straight XinQS but 
thsir sXopas are in ths ra&^e of 43 to 57 nVf whioh io not in 
aaoord to ths theorotioaX valuo of tvo eXsotron transfar* Tha 
haXf«waTa potontiaX is shifted towards more positive vaXue with 
the inoresse of temperature* The pXots of i^ T S IfH^^^^ wss 
Xl««r l«.t th. B^ ^ u . . n . l«d.p.aa.nt of drop tiM,. All th. 
above resoXts indicate that the reduction is diffusion oontroXXed 
but irrerersibXe in nature* 
fhe nnaber of eXeotrons inroXved in the reduction of 
thess 8ohiff«baae at pH* 5 and pH» 10 were determined aiXXioouXo« 
XT 
netersallr ' and was found naarXy squaX to two (TabXe XO). 7^o« 
the reXationship ((), *p* ths numbsr of proton 
«l|/dfH« f - ^ ^ ^ («) 
Ar Qd 
AT tJn 
Ar CH 
« 
• 
m 
lihzT 4- e 
^ AdP • « 
U /^ • 2Bli 
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imrolTttd in tlm rale dettraiaiii; reduotion attp ver« df)termlfied» 
vhlob r«a«rally ^IM to b« two, Ih«rttfor«» tho resulta r«v«al 
that tita rata d«t«ra\nisg r^duotlvo etap in a l l these oompoxtnAm 
involve at least two irrotona at^ id two eleotross* 
Ucott and Jura^ obtained two waves by the reduction of 
20 
Boh:lff«»b2i8es In l>»^ %F« a^d folloved l^ aiten Wavaonek aoheme 
of reduction* 
=b iir CH • !T itr ...•••• (7) 
--> A T ?Jh » ^  Aor .••..•. (8) 
-^ i\r CHg allip • aS; (9) 
48 rciuotioa o*" tho oos^oim^s 1 t . V te irrsvrpsible 
and Qianl® ^^vo is obtriiuo:! almoot at all th© pH ran-:©, then 
it uoema unlikely timt thi:: meo.i:mioia is oataotly followed. 
Dnitrieva et ^ , aug estc^ !^iat tlio rodtiotion of aaomethin 
p^roup takes place in two one rlectror otep ard proposed the 
mechtioiaai (10) to (12)» which adopts certain features of (7) \ 
and (0). *iartln©t and oo-warker» had a::so aiiven the evidenoeik 
for the dia»rissation of the radio a anion foriaeds ' 
• on m liE -12> Eca *• li a ••..«• (lo) 
ECH - 1R' _f*> EBH - Ife' •• (11) 
• > I 
HOH - mC KOH *1 -P/ (12) 
Consiierinf the fact that two rieotrons are involved 
in the eleetro le process in th«> ran e 4<-13 in the reduction of 
ooBpovads Z-T, the possibility of dimerisation (12) is ruled out* 
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Siao* th« half^-'WKf potential i s pH d«p«2ident| ther«for«»R^ 
and OH* «r« InrolveA in th« reduction at th« pH zwnge atndiod* 
!Ch«r«fere» formation of dianion i s only possible i f S^ ^^ ^ ^^^^ 
ssot bo £^  fis&9tio£» of j^ .*"" i i th a l l thocie ©Tidoneos th« 
following rsduotiot. neohanissi im,y b« piroposod in ths jM mngo 
studied! 
• n -B ' ^ R8S - ft"- a' ECH - II -   CH - IT-  . . . . • • (15) 
R S I - 8f*-K' :?^l5t HCH « ^ « (14) 
• o » | ^ EOH2 - i ^ - ' . . . • • • (15) 
Alfflost Single vaTe i s obtained 
ROH - tm 
in the redttotio.a of X ••T* It iras ea^lained by the nnstability 
of the free s^dical vhich underwent ia^diate reduction result* 
Ing a ain£lo pole^oo^^pbio wave. 
$he half«vave reduotion potential of these compounde 
have shoved @oie striking similarities as veil as some 
significant differences (Table U ) . The plot of ^^2 ^' ^^ 
are linear both in aoidio &s veil as in alka3.ine pH range and 
shovs a Inreak in alkaline pH range* It aight be due to the 
ionisation of the phenolic ^oup. At pH « 4» ootqpound I» XI 
and IZI reduced easily then XT and T (Sable 11)» It may be 
considered due to the forsation of comparatively strong hydrogen 
bend in ooapouad X» XZ and 111 than in XT and T. Since the 
compounds vhieh contain intramolecular hydrogen bend are reduced 
at lover potential than vhieh contain as such type of hydrogen 
bond. But at pH • 7 the Z» XX and XXX reduced at higher 
potential than that of IT and T* It can be explained due to 
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ill* reduction of quinoid form of X» XI and III at pB • 7v 
vhioh ie reduced at hi#er potentials*^ 4t pH « iX» IV and 
7 a£:ain reduced at acre negative potential in coiaparison of X» 
XX and III. Xt can be aeeuoed due to the sterio effect of the 
bullEy *OCQ- group* 
Polaro i raaa a t dirt rent pi. of i3allo/iaia«hy4le«»giyolno 
aehlff-baacr. 
Jarcentrat l - jn of aoMff bar.© • 7*S:tiL0 ^H 
Ca*-centraticR of f r l t o n X-100 • 3,OxlO"Vi, 
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T««2p.«i 30*0 
npplloa I . .«..^ ^^«m—. .PI - ' , ? M M J?h„ui 
•^'Ot;©' ttiX A % 6 *t 6 9 1 0 U 
'• •M'»4nMnr 'ttMNMNWMiMMnMiKMqHIIIMM^ WMA^ ^^ tr ^  1i <lWW»'r ^m-^ 
1 • 0 lxO» 25fxAl3E0, 25nAlJ50» 25[i AlJ^* 25^A13EO« 25nAlx3» 25tiAlsO» 25|i AIXO* 25^A^ 
1.05 2*0 i»0 1.0 l .D 1.0 1»0 1,0 1,D 
1.10 S.O 1.0 1.0 1,0 1,0 1*0 1.0 1.0 
1,15 14*5 4.S 1.5 4 .0 J?.0 I .O l .G l.<5 
I.^O 25.0 15.0 2.0 6.0 7 .0 1.0 I.O 1.0 
1.35 35*0 50.0 5.0 7.0 13.0 5.5 1.0 1.0 
1.30 43#0 45,0 IC.O 13.0 16.0 0.5 1»0 1.0 
1»35 50.0 59»0 35.0 29.0 PO.O 14.0 2.5 1*0 
1.40 55»0 66.0 5P.0 46,5 32.0 17.0 5.0 1.0 
1.45 50.0 70-5 64.5 6D.0 48.5 24.0 8.0 J!.0 
1.50 59.0 72.5 12S 68.0 62.0 40.0 14.0 4 .0 
1.55 60.5 75.0 77.0 71.5 67.0 54.0 85.0 14 .0 
1.60 62.5 73*5 7^.0 74*0 67.5 61.0 39.0 31.0 
1.65 6G.0 73.5 78.0 74.5 67.5 63.0 48.5 4? .0 
1.70 • • • • « • 52.5 47.5 
1.75 ^ • • - - - 55.0 51.5 
1.80 • - • • • • 58.0 54.5 
1.85 • • * . • • • - 57.5 
1,90 • • • - . • - • • 61.0 
1.95 - • - - • • « 66.0 
? .0 • - • . » - . • . « 78,0 
j^.»B-^. I I I m — I I y*<.ii 
1.18* 1.21* 1.31 
1.40 1.44 1.49 
a 
®KV) ^*^^ ^•*' ' ^^ ' ^ , an , .^ , : « 1.55 1.59 
a«»Ualf««aT« potential of th« flrat wav». 
i'olaro^raa« at differ/nt pH of 3alioyIalilehydt<*a@partle 
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Ctoiioi»atratloii of achlff-fcaso 
Apiolied ,„., „ 
(•Ml Viin^ilWii"Blirii inMiw 
MiM'iMm4 
5 6 6 
xao 
ltX5 
u?.o 
1.25 
1.39 
3..40 
1*45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.7f 
1.80 
1.85 
1.90 
1.95 
2.0 
2s0.a5 
2.0 
2.0 
4.0 
11.0 
17.0 
25.0 
31.0 
30.0 
42.0 
43.5 
44.0 
44.5 
4e.5 
49.5 
1x0.25 
1.0 
1.0 
s.o 
7.0 
18.0 
30.0 
39.0 
40*5 
5S.5 
54.5 
55.5 
5G.0 
56.0 
58.0 
lasO.25 
1.0 
1.0 
1*0 
1.5 
4.0 
11.0 
3n.o 
46.0 
5??.0 
55.0 
57.0 
57.5 
5':.0 
5B.0 
lsO.25 
1.0 
1.0 
1.0 
1.0 
s.o 
7.0 
SO.O 
3B.0 
53.5 
58.0 
50.5 
59.0 
53.0 
59.0 
1x0.25 
1.0 
1.0 
1.0 
1.0 
1.0 
3.0 
10.0 
85.0 
4^.0 
50.0 
54.0 
54.5 
5y.O 
55.0 
• 7 . 5 X 1 0 * ' H 
• 3.0aaO*^/ 
10 U 
1x0.25 
{iii 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
CO 
19.0 
36.0 
45.5 
49.0 
49.5 
50.0 
50.0 
53.0 
1x0.25 
^i 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
5.0 
15.0 
29.0 
39.0 
42.5 
45.0 
49.0 
92.0 
55.0 
61.0 
1x0.25 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
10.0 
25.0 
35.0 
39.0 
42.0 
45.0 
48.0 
55.0 
56.0 
68.0 
a HV) 
MMHai'iMtmillwHIIilWii M I- I l—WillK 
1.275 1.290 1.340 1.370 1.400 1.470 1.525 1.590 
MhMMHMMMMMNMiMNliM 
tolMkTQStmmm at disforest pit 
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of s&lioyXaldel^ft-i^utafflie 
OoBoontration of 
Co«o««tratlon of 
P o t e n t i a l ^ « is 
X.O 
1»05 
1.10 
X*X7 
3..20 
1.25 
1.50 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
i.eo 
1.85 
1.90 
1.95 
2 .0 
Hin 
1x0.25 
2 .0 
4.5 
n.o 
gl.O 
3^.0 
4S.0 
51.5 
61.0 
67.5 
69*5 
70.5 
70.5 
IM 
«• 
• 
mm 
«. 
• 
• 
. . 
1.26 
lsO.25 
1.0 
1.0 
3 .0 
12 .0 
26.0 
41.0 
54.0 
62.0 
65.5 
67.5 
60.5 
68.5 
•w 
• 
-
mt 
-
• 
tm 
<•» 
1.28 
lzD.25 
1.0 
1.0 
1.0 
3 .5 
13.0 
31.0 
47.0 
56.0 
62.0 
64.0 
64.5 
64.5 
• 
«• 
-
• 
• 
-
m^ 
7 
lsO.25 
1.0 
1.0 
1.0 
2 .0 
5 .0 
14 .0 
3??.0 
50 .0 
62 .0 
67 .0 
68.5 
6a .5 
-
• 
«» 
at 
• 
-
-
1.30 1.36 
' terlton X-.100 
2em|.5. 
.jpuffMi'i, m 
8 9 
1x0.25 
1.0 
1.0 
1.0 
1.0 
2 .0 
4 .5 
13.0 
29.0 
46.5 
53.0 
53.0 
58.0 
••> 
*» 
-
-
• 
-
-
«*> 
1.40 
laiO.25 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2 .0 
4 .0 
13 .0 
30 .0 
45.5 
S*"*.© 
5r.o 
54.0 
5i .O 
«. 
• 
• 
«» 
1.44 
10 
||4 
1.0 
1.0 
1.0 
i . o 
1.0 
1.0 
1.0 
2 .0 
9.0 
22.0 
37 .0 
44.0 
4P.0 
51.5 
55.0 
5S.0 
61.5 
«. 
«» 
• 7 . 5 X 1 0 * ' M 
« 3.0ilO"^;& 
m 30^0 
11 
1x0.25 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.5 
5 .0 
19.0 
33.0 
40.0 
45.0 
49.0 
52.0 
54.5 
-
1.51 1.61 
PolarofTaas a t dlfftmnt pH of a-.Taatlltii«»glyotn» 
3ohiff*bB8«* 
Canoentratlon of aohlff-!»a8© • T.SaeXO '^a 
eoaeo! t m t l a a of Triton >:-10:) • 30tlO'^'/o 0 
femp* m 3Oi®0 
• i l l "iMiiiii - . • . i i i M n . i — l i m r o i i m iimw miwi iMl i i i n I l l iilii.ii»«nii u n i M l i iii w"i»««»«Jilli i ill I n n I i ill mil i i i i i 
•Wf ^ ^i^K^-w^^^^iw^^" ! ' • ' ^ • ^ • ^ • • • ^ • • • • ^ i m i i u ^ i i n • i i .- . .r-"'-^iii*FL»ii"J" I vmn^^nB^^^"* * 1^ '*-«••*•. %-^i^iii^pj^-miwi ^ • ^ ^ • • • i i i 11 i"ii""ii •• I -" -^•»p i i i u * • • • • ^ ^ • • • • ^ • • • • • ^ • ^ • " ^ • • i w .^•^irMpi". «wBHiir-'*nqpiii^is^«RWiiiv«VkMVBm**i«HB<^iii^piaii^imH^HI 
i l l w l ^ 4 5 6 7 e 9 10 U 
1.0 Ss(U25 1x0.25 1x0*25 1x0*25 1x0*25 1x0,25 1x0*25 1x0.25 
1*05 3»0 1.0 1*0 2.0 P.^Q 1*0 1*0 1.0 
1*10 15*0 1*5 1.0 2.0 2*0 2*0 1*0 1,0 
1*15 26.0 8.0 5*5 2.0 7.C 2,0 1.0 1.0 
1,20 40.0 21.0 13,0 6,0 15.0 6,0 1.0 1.0 
1.25 40.0 36.0 35.5 16.0 20.0 13#0 1.0 1.0 
1,30 55.0 47.0 55.0 35.0 22.0 IB.O 3.0 1.0 
1.35 63.0 56.0 84.0 62.0 29.0 20.0 5.5 1.0 
1,40 97.5 93.5 91.0 76.5 41.0 25.0 7.5 1.0 
1.45 100.0 96.5 93.5 64.0 64.5 33.0 11.0 1.0 
1.50 100.0 96.5 94.5 67.0 63.5 52.0 18.0 2.0 
1.55 100.0 96.5 94.5 87.0 67.0 3%0 32.0 3.0 
1.60 - - • - 67.5 61.0 42.5 9.0 
1.65 ^ « « • - 61.0 40.5 23.0 
1.70 - • - - • . 32.0 35.0 
1.75 - • - - • • 57.0 41.5 
1.80 • • • • • - 61.0 47.5 
1.85 • • « • • • • . • » • . 51.5 
1.90 - • • • - • • 54.5 
1.95 - - • • • • • 58,0 
2.0 «• « » • » • » « • » « » . » 62.0 
*Hv) 1.15* 1.23* 1.20^ 1.17^ 1.23*^ 1.53* 1.34* 
1.37 1.56 1.31 ^" '^ 1.40 1.46 1.55 1.66 
A'»Halfirair« potent ial of tli# f i r s t WKTO. 
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Polarofxaiaa at diffttr«nt pH of o«><7a&lllin-aapartio aold 
3ohiffo|>aoes» 
Applied 
fo tont la l 
1*00 
1.05 
aao 
xas 
1.20 
3..29 
X.30 
1.55 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
^i(v) 
4 
2x0.25 
5 .0 
8 .0 
16.C 
23.0 
28.0 
3Q.0 
49.5 
51.0 
52.0 
53.0 
57.5 
61.5 
73.5 
*» 
i » 
. . 
•» 
-
• 
mm 
1.13* 
1.51 
5 
1x0.25 
1«0 
2.5 
10.0 
19.0 
26.0 
44 .0 
51.5 
52.0 
52.5 
5i.O 
i 3 . 0 
53.0 
• 
m 
a . 
«. 
mm 
-
-
-
l . lrf* 
1.29 
Concentration of 
Coniotitration of 
WttKKK^iMiMMMm 
6 
1x0.25 
1.0 
1.0 
2 .0 
7 .0 
20.0 
38.0 
48.5 
50.0 
50.5 
51.0 
51.0 
51.0 
«» 
<m 
-
• 
-
-
«• 
-
1.26 
7 
ls0»25 
1.0 
1.0 
1.0 
2 .0 
8 .0 
23.5 
39.0 
45.0 
47.5 
48*5 
48.5 
46.5 
« 
-
-
. • 
-
«» 
-
mm 
1.30 
Sohiff^baae 
i r l ton X-100 
8 
l2i0.25 
1.0 
1*0 
1.0 
1.0 
3 .0 
5.5 
12.0 
21.0 
30.0 
35.0 
36.0 
37.0 
-
• 
-
«•> 
• 
«• 
• 
<•• 
1.39 
fttfflp. 
9 
120.25 
1,0 
1 .0 
1 .0 
1.0 
1.0 
1.5 
3 .0 
7 .0 
16.0 
26.0 
30 .0 
32 .0 
33 .0 
• 
-
«. 
. 
-
• 
•* 
1.45 
• 7.5xlO'"'a 
m 3.0xlO"^^o 
m 30®O 
10 
lr0*25 
1 .0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.5 
4 .0 
10.0 
19.0 
25.0 
26.0 
31.0 
33.5 
36.0 
37.0 
-
• 
•• 
1.52 
11 
lsC«25 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
3 .0 
9.0 
17.0 
22.0 
25.0 
28.0 
30.0 
33.0 
36.0 
44.0 
1.62 
a —• Hnlf-flrave potential of the flrntiraTe. 
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M l t & 
Bff«ot of Ootioeyitration of SQ!iiff-|}a8«@ on l^ttlarographio 
oono* 
aaO*^ J3 
1#50 
i«a5 
1*00 
0»75 
0.50 
1.50 
1.25 
x.m 
0*75 
0.50 
oE 
(li^ l 
11.2 
12.t 
u.e 
u»o 
XO*0 
XX*4 
10*0 
6.0 
5.a 
5*? 
• 5t , 
(V) 
feMiPX^lo^^^fW®-
1.39 
1.38 
1.36 
1.34 
1.^ 9 
1.340 
1.23 
1.31 
1.30 
1,*?0 
f«ap. w 30^0 
.„„., jJi„« 
:SteA»a 
10.6 
8.8 
7.5 
5.4 
3.4 
0.4 
7.0 
5.6 
4»*i 
^*@ 
APfQ 
1.535 
1.530 
1.515 
1«510 
1*500 
1.58 
1.5^ 
1.55 
1.^ 3 
1.51 
ji4lia;^:l,%m@lia:ilg=^ga$m3y^^M 
1.50 
1.25 
1.00 
0.75 
0.50 
9.4 
7.5 
6.7 
5.6 
4.2 
1,360 
X.5'*-' 
1.330 
1.325 
1.315 
9.5 
7.5 
6.2 
4.8 
3.2 
1.580 
1.575 
1.550 
1.545 
1.525 
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Bffeot of Gonoaatratioa of aohlff«bas«» on i^larograpMo Wav«», 
eap» «• 30 C 
<Joxie« ,.,..•• „„, — M L R ^ t S ., J ,P^ "lAPftP^ 
<i»^ )^ 
1*50 
XvS!? 
1.00 
0.75 
0.50 
1.50 
2,.25 
1.00 
0.75 
0.50 
le.e 
16.0 
15.0 
10.2 
6.7 
1U.0 
9.0 
7.3 
5.2 
3.6 
1.575 
1.580 
1.370 
1.365 
1.363 
10.0 
7.S 
6.6 
5.5 
3.6 
9zMmir^Anim^s^4<iM, 
1.35 
1.33 
1.29 
1.28 
1.27 
6.1 
4.6 
4.0 
3.5 
S.3 
1.37 
1.56 
1.55 
1.53 
1.52 
1.50 
1.48 
1.46 
1.44 
1.43 
98 
Bfftot Of iemjsurature on i'oJHrographio V<av»B# 
Qoncentration of *»©Mff»l>a«e8 • 7*5aelO -'H 
Gonoentratlon of frltoa X-100 • 3,0xI0**/c, 
Teap» 
OQ 
2$ 
30 
35 
40 
45 
25 
30 
35 
40 
45 
25 
30 
35 
40 
45 
4 .0 
3 .5 
2#7 
aa 
0«8 
2,6 
2,4 
2»X 
i . a 
1.6 
6*2 
5 .8 
4 .8 
4*0 
3.6 
1 
1.30 
1*29 
1.29 
1.29 
1.29 
i 
1.280 
1.275 
1.273 
1.270 
1.260 
1.33 
1.32 
1.31 
1.30 
1.29 
1 
oH • I'O 
7tmf*Oo«ff. 
) (|*A) 
m%nj^Uf»^i^t^%;m^m, 
3.2 
3 .2 
3 .1 
4 .0 
Heaap 3 .2 
12.5 
'11^.5 
14.5 
15.8 
16.8 
•all - It 
(V) 
1.536 
1.525 
1.510 
1.505 
1.500 
3.«i^3r^,si.¥te^toMssiiiii^te„MM. 
1.5 
1.9 
2 .0 
2.5 
Hean • 1.9 
3alicylttld»h3rA( 
1.3 
2.2 
2.3 
2 .0 
)ftflm • 2 . 0 
10.5 
11.5 
12.5 
13.5 
14.3 
1.54 
1.52 
1.52 
1.52 
1.52 
12.8 
13.5 
14.3 
15.0 
16.0 
1.58 
1.57 
1.56 
1.55 
1.53 
1 
#•11^, 009 f f . 
i%P9r dogreo) 
1.6 
1.7 
1.7 
1.7 
1.9 
1.9 
1.9 
1.8 
1*18 
1.17 
1.17 
1.17 
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l i M t Jl 
jBffeet 3f Toffip i^titure on rolarographio Wavea 
Conoentratlon of aonlff-baees « T^SXIO^'K 
\ Coae^ntffation of Sri ton £r»lQQ « 5»OiaLO*^ /o 
%mpi 
OQ 
?3 
30 
35 
40 
45 
25 
50 
55 
40 
45 
0*3 
9*2 
9#9 
10.5 
10»9 
4*6 
5*0 
$•5 
5.8 
6.0 
3...51 
1.52 
1.34 
1.55 
1.36 
•w. m. 5 .6 
Htmpm Ooaff* 
ll03m 
Hvan n 
id 
^?aa^|.lli[j-.(^J,y!9,^IS« 
0.9 
1.1 
1.1 
1.1 
<» 1.1 
13.0 
13. T 
14.5 
15.3 
16.2 
" 4.«' 
1.575 
1.565 
1.560 
1.557 
1.550 
flsy^J4\,?T^i^Aqf a?:^.^^ „ ,4f ^ ^, 
1.0 
l . S 
1.4 
1.35 
1.3 
11.0 
11.8 
12.4 
13.0 
13.7 
1.55 
1.54 
1.53 
1.52 
1.51 
•ffiS 
Wmn 
l l M U l < 
nip.doeff. 
1.2 
1.2 
X . e 
1.2 
w 1.2 
1*4 
1.2 
1.2 
1.2 
• 1.2 
0 ) 
100 
{for Deti)riaim\tlon of *n» 
Semp. « 50**C 
'i<»>«gMMW»**l>iJIMMWIMI(llWM)MII^^ MM>MIWIiailWM»'-«WMWWaiWW>tP3*> « ' » > * -<- ««r-« 
0fis;5OunA *d2 " ^ 2 ^d^ ^ % 
••MiMMMiiTMitwninitwiiiiirMiiirrrrriirr'VrTr^'nl'flW rnrrrrntflfflSnr» rT-Tiinniimiiiwuiijiiiiniii i-in • mi n miiwi |[|ii-jt mmn ILMIM nmn IMWOI 
pH • 5.0 
12 44 22 61 4»0 2,00 
i n 66 53 61 4,0 2.10 
I? 42 S7 Gl 5.0 2.00 
V 37 19 61 4.0 2.05 
pd « 1S>.0 
I 58 15 60 5.0 2.05 
21 21 14 61 5.0 1.96 
III 44 55 61 6.0 1.94 
IV 56 18 61 4.0 2.15 
? 26 14 61 4.0 2.00 
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Th* Bff«ct of pH on th« Reduction J^otential 
Conooatratlon of achlff^bac© • 7»5xlO**M 
Conoontratlon of Iriton l[«»XOO • J.Oaao^^yo 
Tomp. » 30^0 
PR 
4 
5 
6 
1 
e 
9 
10 
" 
I 
it^fZZ 
1,27 
1.35 
1,18* 
1.40 
1.21^ 
1,44 
1.31* 
1.49 
1.55 
1.59 
II 
1.275 
1.290 
1.340 
1.370 
1.400 
1.470 
1.525 
1.590 
Half-waTO Fotontials 
fo l^s Vfi S.C.E. |n 
1.26 
1,28 
1.30 
1.36 
1»40 
1.44 
1.51 
1.61 
1.15* 
1.37 
1,23* 
1.36 
1.2(i* 
1.31 
1.31 
1.17* 
1.40 
1.23* 
1.46 
1.33* 
1.55 
1.34* 
1.66 
V 
1.31 
1.18* 
1.29 
1.26 
1.30 
1.39 
1.45 
1.52 
l«oZ 
a-—Half««av« potantial of th« fiTst way* 
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IPoXaroiTaphio invostigationB of th» klnetlos of 
^ohiff-lMkM fonafttlon have been oarried out %s Zv^&n and 
BasuffXyif et «3Lt^  • fh» r«aotlofi rato and equlXibriUtt InvolTod 
ill the 3fOH«tios of beasaMohs^ do ax^ ai^liao vaa atttdied lis 
bufftr at pH • 10* $ in 90 poreeat taetbanol uaing Xithiua 
hydroaeida a© tha aUeaXi oomponant at difforant tanparattirea. 
'S!t9 diffttaion eus-rant of baBsalaailine at diffarent intervale 
of tii!ia ^To a iseaaiure of i t s rato of formatioa* ^ a ralue t^r 
the zttte eoaacanty aqQlXibrltm ooaetant and aotivation oiMirgy 
yQT* alao oaleaXated* SolXaols at al»' atudiad the rata of 
h^ droX^ a^ia of bensalanillina polarofraphioalXir. John and Jara^ 
swaaared the haXfuave potentioXo of aabatituted bencaXaalZine 
in di<»ffioth^ X fOTs^ mide* Ttm effaot of etruettiral variatione 
on thaee potentlalQ have bean oaXoalated by the linear ooabination 
Of .01.0V1U- orbital.. Both Tet>«.' ana S«ltrl».«-« hay. 
ueed bensalaailine ae their referenee ooapound* Oiaitriva at al«^ 
oorraXated the polArographio lata with the ir epeetra of the 
eoapouada* fhe effect of eabatitatneta in the p^hTdroxy 
benealaniiine on the rate of poXaroi^rs^io redaotioa have been 
.t .ai.d ..^ntlf.^ 
In this ohapter the polarorraphio inveatiipetiona of 
benalaailiae in 75 pereeat dioanuii^ater (•/•} are preaented* 
The affeot of variation of pBf ooneentration of Johiff-baeet 
drop*time and tes^ pe mature have been otudied with a view to 
eharaateriae the polarographio waTee. 
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Mli'^^ I^KJ,? ft J 
BenBaXanillRt} ^as predated by mixing of t!«ns2mXd«byde 
11 
an^ anllln« in molar ratio* l^o produot vaa rooryetalliood 
froa mothylatod oprlt« ^ e eoloturloee oryetaXe 6o obtainoA 
had a m*p« S^I^ C* 
moasaa me purified tnitore taoot^ BtooU solutions of 
oodiiao aoetato (0«1I!)» tritroa 1*100 (0*16'^^ lehiff base 
(0*4tl) ^©re prepajfed using the 75v^  dios^n-vater (V/?) ae 
soltre&t* 
fh© ctsjprent volta^ e curves were obtoiaed QB deeoribed 
in Ctopter XXI by nninc the saiao oaplllary» pH moa8nron@ats 
wore doE© bj7 8yia?oal08- i^ Koter* All %h& otudies wore 
oairled out ov. r a te^perataie i-anf^ e of 30^.5**0« 
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4 olagl.« if«XX def ia@4 move wao o1»taleed la aoi4 and 
taiE&llntt a«dia* ^ e •ff«ot of iiydrO£«n ion liftd boon caon 
by addl»£ dlffore^t aaiount of tiold and the total iroXumo va« 
kopt ooiiatimtft Only th@ apparent pU «a8 noted ae the non-
a^oeoue solvont voa tt@ed. the htlf««ave. potential ohanrea vith 
the ohsinge of pH and obtained eore negative value ae pH inoreaeee* 
The reeulta ar@ ahoim in ^ble (1»2)» flie ahift of 1^/2 ^^ 
more negative iralue^ with the inm-easli^r pB i<i in^ioatiire of 
the inirolTeiii®nt of hsrdroren ion in the eleotrode reaotiono* 
HUlioouloiaetei^^ irae uaed to determine the value of *n* 
(vide Ohapter ill), fhe solution of (0*031> of iiQhiff«>baae 
in 75>( dioxan vaa eleotrolyeed for aeven to eight hotare* at 
pE m S*Q» She value of *a* traa found to he two* She reeulte 
are given in Sahle O)* 
To get an indioation of the nature of the eleotrode 
prooesB varioue eor.oentvatione of heaaalaniline vere polarogra* 
phed* the eoneeatration vere varied fro« 1*0 to 6*0x10 It* 
^le polarofraphio data at pH • 8 and pH •> 8*2 are auwuarieed 
in Tmhl9 (4)* It la notieed that the X^ /^a potentials «ot 
ehaa^ed with the ehan«e of eoaaentration, IQiie indieatee the 
0-9 M 1-3 1-5 1-7 
Applied potential ( v) 
1-9 2-1 
F1G.1-P0LAR0GRAMS OF DIFFERENT CONG OF BENZALANILINE AT pH=80 
^2, U) 6.0 ; a D 5 - 0 ;(III) 4.0 ; (IV) 3.0 ; (V)2-0 10^M 
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ljnnnr«r«lt)l« aatur* of th« •l«otrod« proosss* Ih« i^ ttre 
found to inox«ao« XiasarXy «ltb the inoreaso in tho oonoontration 
of l2onBaXtiiiiIine At pH •* & and pH « 8*2 as sliovc in Flg.(2)t 
fMe be^^osur ics in^ioatioa of tho 6bii@i30@ of oftialytio or 
adioorption iravr's* 
' • IHiTl* ' 
A'ol-irot.|2"aaa l^er© reoorie^ at diif^ ©ront h©l£jhta of 
aerotiry eoltaa and th© data are a:ialy00d to fird the nature 
of tlio eXeotrode roaotion* A plot of 1^ vs IfEtOoIr, (Fi|f»5} 
oliova the llnoar doi^ oiideiioo of tlio a^uare»root of the hei^t 
of aerowrjr colisn of i*» SJh© Xioearlty of fh.oorr* on 1^ 
sujcaet t!i9 dlffuatoa oontrolleA electi-ode proooa® giving tli© 
eatliodio leaves axid eso3.iidee tHe poealbiXlty of kiaotio oontroXled 
eXeotrodle demotion* fh9 data are eiiaLm:mriBed in limhle (5)» 
Tbm low valtie of tenpoiatiir© ooeffloient (<5:^ » .er a©{»rii0) 
le the (^araoterlQtlo for a diffusion controlled prooeest | 
¥hereae a Icinotio controlled p-.'oo&s© altniya ahowa a coaparativelsr 
higher taltte (5*19 */. per degree), the eonatanejr of Bw^ with 
temperatture i s often a useful criteria of the reveralhility of 
an eleetrode reaction* Tor rerersible reaetlone \/2 o^®* '^^ 
ehan^ se with tei8pe?atiire« Vhile for an irreveraihle electrode 
reaction B^/j ^* usually shifted to more poaitive value irith 
inoreasise teapeimture and the aa^^tude of the temperature i s 
CM 
•o 
CD 
I D 
O 
<-> O 
c 
o 
<r> 
CN 
o o o o 00 
o 
CO 
o 
o o 
CM 
•diuD ^pi X S ' 2 ' 
I 
CM 
6 
Q. 
6 
o 
' O 
X 
in 
CM 
JO 3 0 
FIG-3EFFECT OF MERCURY COLUMN HEIGHT ON i^ OF BENZALANILINE 
AT pH :^8-0-
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••••rftX tim«ii Icurgtr ttmn that of a roTersiblQ r«a«tion,'^^ 
fh# wlut of t«iap««itur« oo»ffioi«iit of 1^ for oaoh ttmiMirattiro 
intoz-val. vat oaleulated ^^ using 0oj«4l3r*»'^ aiethoA ao ateorih^A 
in <^pt«r 2ZI» 
In t&o prostnt oaa@t th« tonperaturo oooffiolent of i^ 
la of tiia ora@r of 1«86*/ per degree (^ t la 6)» Zt ebovo nearly 
a oonetaat vaXtte at the given te:aperature ran:^» «Mle half-vairo 
potential olmn ee vith teaperati^re* Tim results in^ioate tliat 
the niitme of tlia wave ia diffusion controlled Imt irreversible 
in nature* 
fhe einfle ^ell defined waveo f?ero obtained in t!ie 
ooneentrution r&n>' e 0*06 to O.OIH in aoid an4 alkaline oeditka. 
^ e plot of i^ vs f!i«oorr» ima a atrai^ht line* Zt sho^o that 
tlie i'leoti'Ode re>iotioa ^aa ooaipletelj ^overat'd by dilffusloa. 
fhe plote of log lA^^j, •« •d.e. •^*'® atrai^t linee ani their 
reapeotive alopea were lyin^ in tha ran e of 40 to 55 isv* A« 
ttie tei^ex'ature :lnorease3 the £ialf*wave potential ahift tovorda 
more positive value (fable 6) ard the temperature ooeff5oient of 
i . recmins oonetant* She results provide further support to the 
faet that the reduotion of %hiff«»baoe at the eleetrode surface 
i s governed by diffusion but irreversible in nature* 
iftuiber of eXeetrons involved ia the eleetroaheaieal 
reduetion of bensalaailine detemiaed by aillleouloaetrioally 
vae found to be two* fhe half«wavs potential takes up »ore and 
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nor* ne^tive valusfi with tlMi iiior«a»« of pU$ shoving tht 
i»Tolv«xMnt of li^ drog«ii ions in th« el«otrod« proeeta* On th« 
paths of th9 above data as well, ae chemical evidenoee dieousaedi 
in QbBpter tiX$ the tolXmnime reduction Beohanisa can be 
propoaed* 
(ii) < g > > E ^ I I g ^ ^ ' ^* > <@>'^« ^<^2<§) 
the tit^&t etep in'rolves uptake of one electron and 
abstraction of a prnt , resulting in the forsiution of radical* 
Since a sincle wave is obtained both in the acidic and the 
alkaline laediat it is evident that free radical form (Utep I) 
is very unstable and undergoes taking one electron reduction 
ii^ediatels resulting In th® foraation benisylanlline* The 
presence of the latter was tested bjr a positive test for 
secondarsr amine* 
no 
Effect of ?arlatioa of Ao«tlo AelA Oof:^ oentratioii 
•2 Oonotntratloa of BenssaXanlXine «^  3•0x10 M 
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Tabl» 2. 
Wov mttrmimktion of •n» 
Cadium Oiaorl c Cono* (0. )«0*01£'1» Total Voluoo (V2^ )at20 oo 
B«ncaIaziiXin0 Oono* (0^) « 0«03M»^otal Voluma {V^I^^IO oo 
Cofflpoond i ^ -Alg iaj^ A*j^ «^ 
DonsQlaialliiio 33 3 6X 3 ltQ7 
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Abstract—The interaction of copper(Il) with salicylidene glycine schiif-base has been studied polaro-
graphically and the composition of the complex m methanol and aqueous media has been established 
The polarographic reduction of the complex is found to be diffusion controlled but irreversible in 
nature 
INTRODUCTION 
MANY Schiff-base metal complexes derived from salicylaldehyde and various 
amino acids have been synthesised[l-5]. These studies are useful as they form 
simple models for the complicated metal-pyridoxal-amino acid systems, which 
are intermediates m biological transamination[6-7] reactions. The preparation 
and characterization of equated N-salicylidene glycinate Cu(II) has been reported 
[2, 8,12]. However, polarographic studies of the complexes of Schiff bases with 
transition metal ions have not been reported. This paper is concerned with 
polarographic studies of copper complexes of N-salicylidene-glycinate. 
EXPERIMENTAL 
Salicylaldehyde (E Merck) was distilled prior to use Glycine (Fabriques De Laire), copper-
nitrate (A R , B D H ) sodium acetate (A R , B D H ) were used as obtained The Schiff-base was 
prepared by the method of Dietrich et al [9] Stock solutions of copper nitrate (0 02 M), sodium 
acetate (0 1 M), Methyl Red (0 05%) and Schiff-base (0 2 M) were prepared in the solvent used 
Polarographic studies were done in both absolute methanol and in an aqueous medium 
Current-voltage curves were obtained with a Fisher-Elecdropode The Cell consisted of a dropping 
mercury cathode and mercury pool anode Triple distilled mercury was used in the electrodes The 
1 G L EichhornandJ W D&wesJA CS 76,5663(1954) 
2 G L EichhornandN D Marchand,7.^ C 5 78,2688(1956) 
3 A Nakahara, H Yamamoto and H Matsumoto, 5a Rep , College of General Education,Osaka 
University, 12, 11 (1963) 
4. M Kishita.A NakaharaandM Kubo,Aust J Chem 17,810(1964) 
5. A Nakahara,H YamamotoandH Matsumoto, B«H Chem Soc.Japan37, Wil (1964) 
6 D E MetzlerandE E Snell ,y^C5 74,979(1952) 
7 D E Metzler,M IkawaandE E Snell,i<>i£/76, 648 (1954) 
8 A Nakahara, BM// Chem Soc Japan 32, 1195 (1959) 
9 D HeinertandA E Mertell,y^ C 5 84, 3257(1962) 
10 D HeinertandA E Martell.J ACS 85,183(1963) 
11 W Rogers,Jr andS M Kipnes,.4na/ Chem 27(12), 1916,(1955) 
12 Y Nakao, Ken-ichi Sakurai and A Nakahara,Btt«C/iem.5oc yapan40(6), 1536(1967) 
1663 
1664 R. P. SINGH and A. A. KHAN 
potential of the pool anode vs. S.C.E. was found to be 0-13 V, The capillary constants were deter-
mined at 25°C with closed circuit at zero applied potential. The values of m'"^^"^ is 2-110 mg. inO-1 M 
sodium acetate. The resistance of the electrolytic solution was obtained using a Cambridge Con-
ductivity bridge. The value obtained for the methanolic solution were 630 fi for 0-1 M sodium acetate. 
All potentials were corrected for i.r. drop. 
Oxygen was removed by bubbling nitrogen gas through the solutions. 
RESULTS AND DISCUSSION 
The polarograms for copper in absolute methanol are shown in Fig. 2. The 
plot of diflfusion current vs. square root of height of mercury column is a straight 
line, (Fig. 1), showing that the electrode process is governed completely by 
diffusion[13]. Plots of applied potential vs. log (ijid—i) show that the electrode 
process is irreversible. 
From the treatment of Tamamushi and Tanaka[15] the following equation 
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Fig. 1. Diffusion current as a function of root of mercury column height. 
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Fig. 2. Polorograms of copper(Il)-Schiff-base complex in non-aqueous medium. Copper 
nitrate: 0002 M. Schiffbase: I, 0-18 M; II, 0-16 M; III,014M; IV,012M; V, OlOM; 
VI, 008 M. 
13. D. R. Crow, Polarography of Metal Complexes pp. 27-28. Academic Press, New York (1969). 
14. R. S.Subrahmanya,fTOC./nd./4carf.5ci. 43A, 133(1956) 
15. R. Tamamushi, and N. Tanaka, Bull. Chem. Soc. Japan 22, 227 (1949). 
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can be written for an irreversible reduction process. 
LE 1/2 _ 
A log C^ = ~q-
0-06014 
na 
1665 
(1) 
where a is the fraction of the total applied potential that favours the forward 
reaction. 
/ / / / / / 
' y / / J 
- 4 = . . - ^ J L 5 6 7 8 9 10 
Applied Potential , V 
Fig. 3. Polorograms of copper(Il) SchifF-base complex in aqueous medium. Copper 
nitrate: 0002 M. Schiff base: I, 0-45 M; II, 0-40 M; 111, 0-35 M; IV, 0-30 M; V, 0-25 M; 
VI, 0-20 M. 
OS-
OS-
OS-Joe 0 3 04 0 5 0 6 
E l-S , V 
Fig. 4. Concentration-half-wave potential plots at different temperatures. Curve 1: In 
aqueous medium; Curves 2, 3,4,5 in non-aqueous medium. 
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The value of na is obtained from the following equation: 
£•1 /4 — • 
0-0574 
na (2) 
The value of AjBi^ a/A log C :^ is determined from the slope of the plots of—log ; 
[Schiff-base] vs. £1,2 (Fig. 4). From these results the value of ^ is found to be two 
that is two molecules of salicylidene-glycine combine with one mole of metal ion. 
The copper complexes of N-salicylidene-glycine in aqueous medium have 
also been reported[12]. The polarographic studies of the copper complex in an 1 
aqueous medium were also undertaken. To clarify the ambiguity that arises if 
complete hydrolysis of the SchifF-base takes place in water[10], polarograms of 
copper(II) in presence of glycine salicylaldehyde and Schiff-base were also taken 
and are shown in Fig. 5. The half wave potential of Cu(II) is shifted towards 
more negative values in each case and the polarogram of the Schiff-base is quite 
distinct and the E112 is quite different from those of Cu(II) glycine or Cu(II)-
salicylaldehyde. 
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Fig. 5. Comparison of polorograms in 01 M KNO3 + 0-01% Triton X-100 solution. A, 
Cu(ll); B, Cu(II) + glycine; C, Cu(ll) + salicyl aldehyde; D, Cu(Il)-l-glycine-l-salicyl 
aldehyde; E, Schiflf base -I- Cu(n). 
By analysing the results in the same way as for methanol it was found that in 
aqueous medium (Fig. 3) one mole of salicylidene-glycine combines with one 
mole of the metal ion. 
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